Organometallic radicals by Bailie, James Clyde
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1938
Organometallic radicals
James Clyde Bailie
Iowa State College
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Organic Chemistry Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Bailie, James Clyde, "Organometallic radicals " (1938). Retrospective Theses and Dissertations. 13191.
https://lib.dr.iastate.edu/rtd/13191
^ y/ 
#«e« laiM# 
A a#8i» Submitted, to th# totete fss^%r 
for th« m^mrn #f 
10^ 1 OF fnWMffSI 
ite|or »•!«#% flii'^ ie' ^«ii8^ , 
IppTO^flii 
Xm #f^tojor *i%-
'm 
of ^m#ate Collsg# 
l&m itate 0&lle.f# 
ltS8 
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
UMI Number: DP12560 
INFORMATION TO USERS 
The quality of this reproduction is dependent upon the quality of the copy 
submitted. Broken or indistinct print, colored or poor quality illustrations and 
photographs, print bleed-through, substandard margins, and improper 
alignment can adversely affect reproduction. 
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if unauthorized 
copyright material had to be removed, a note will indicate the deletion. 
UMI 
UMI Microform DP12560 
Copyright 2005 by ProQuest Information and Learning Company. 
All rights reserved. This microform edition is protected against 
unauthorized copying under Title 17, United States Code. 
ProQuest Information and Learning Company 
300 North Zeeb Road 
P.O. Box 1346 
Ann Arbor, Ml 48106-1346 
(iP+H 
15 © 
A # 11 § r I. i 1« 111' 11  ^
lite mv^mP m r^&Bsmu Mi gtas®r@ 
te iewf' 'ii3»a, rtwse- g»i.is4ie« Ksiiicisw 
the mmms ei -^ s- »s«sfclt fc«.v« tee«= 
m»% h^ApCAm 
T s s r z  
m S " 
f A B'-X 1 0 F e .0 i f 1 I f s 
mgrn 
^ it 
Mmremy 'it 
•  • # » • « •  •  *  % 4  
Chrsaiai 16 
flatiu* , . • « . » , * M 
QeTmai!dWi fO 
fi» . .. . ... m 
tmi S$ 
Org&mxmMHia My^rMm 44 
SfSH'ilWffr . S3, 
fy&paratiea #f Ti4'§'al.«at imA • SI 
fiAphs^ Hwa Si 
• 5S 
4 SS 
' ''• S6 
• "  • • . • » • • • »  . S S  
t-''- f3rf,-.^ -etii© :^^ s^ lleaA . • »•••.« ' St 
4 •• 
(aowD) 
• • . *. • St 
frtcfelehw^Uss^ 6f 
" « , » » • 65 
f^ -^ %roaopli0i^ ll#ad » «, , ., , , .» , .« 64 
. • 6f 
'fli82»sl. Steeoafo'sitiott of Oyg^elsai Batleals.. 6€-
(„. Triphenyllead} Porsatioa of Tetra— 
ph-sBjllsad W 
foaati^ a of Tetsm-. 
2_-toyllead -» 
f3ri.-m~tolyllectd| Fefaatiea of Tetra-
-^tolyllead » ,» • * ,« * » » » ,# * iS 
ffl-o-fcolylleaif fefm-tioa &t Ttttes--
o.-t-olyllead SS 
f^-£;-isetVio»ypheBgrlleaaf foi-matita ©f 
Tetra-2r®®^^o '^'P^® '^'i3.ead .••.#»• i® 
Trd-o f^fiethoxyphs^ ylleadj Formatltta mt 
T©tra-«2^«tBKjsypke®yllea.d •••«*. ®i 
t- fri~g-etho3jyplienyllesdj Formttea „ 
fetra-jg;-©thoxypfeei^ llead , » • • • • fO 
•''' fe4-.g t^ho3(ypher^ lleadj Fefrnttaa «f T«i»« 
l^-ethai^linrsyllead W 
frieye1.0&8^11s&t 71 
'•' ftimeaityllmii 71 
Mixtur® of Tri-$r'^ 3-yl3.esd aatf 
^ - m e t h o x g r p h B s i ^ l l e a d  . • • • • • » . •  f S  
Baaetioas %b» 9tmww iyst« fig + I#f|# TS 
« s « 
.mmamfA <®iT*r) fmm 
 ^ .,. » ?§ 
•  , - • » • * » » , , •  7 S  
TiA*§i^pmxf9hm^l3jmA •••,,«..» fi 
ff 
f r t e t ^ - J i w d  •  »  • . • • • • • • . •  f f  
„ ff4-gH«#tho:^ph0nyllead} F«tJ»atioa @f 
 ^ fKl-^ -®stlK53syp?i®nylleai loiii® * * • « ft 
J _.,.-ll'icyclo'hexyllead| Fomation «af fel-
cycloh02j'Xlsad Iodide . • » # « « • , fS 
Fo»stl0» ©.f fsi»» 
I o i i d «  , « * . * • . ,  f t  
• "•• ?t 
fi 
leaettsBs irf-th 'lapiegi® l©Mie • '* * • » ,. W' 
ImeMisia# »itk 'fcl©f«ae md Mflgw jjcld  ^ » Wl 
fid-g*@tto^ypto0^11«€ aM Isiias • • H. 
• SI 
•'' frf.-j^ thoxypliffliy2.1@ad «ad IoM.m • « te 
«a4 Iytoof« ®lorf.i« • « '.-•S® 
IwctieM ie&w ia towaia « « • to 
ff®|3«atto» &t feiphttayXlead • • • . » 9$ 
FJ»fS»tiM mi Tsl«^t©lyll«sa • # » » iS 
y'"'""" frmprnm t^m of filfli« i^b«s^ 22eai • , » 'Si 
» i -
(COST^D) 
Preparation of Trt-jT-tolylbm l^la  ^ • > • # i® 
Prs^ ratloa of W 
fj^ i^mtion ©f filcy«a»le*ytfeais^ Il®%i" • • ii 
'ff^fattoa of M 
. fy«faratioa of 
- . .  .. • ••.•.•• m 
f*#pa»tt©a -of 'f*t*jg-t©l.y33.eai 
yMtmp%&€ freps?al4«a of 
^ 4g|^ 
m # # # « » ' # - * « #  I K  • -  #  « -  # .  
^li«ayll«ita ^ 
Att^ted Prei»ratioa ©f 
j^ a^Head • # • • • » ' #, > St 
_, fwpsratloft «f Trietl^ Utfti • 
it' 
fi4fh f^ltrf.pli®[^ 3jB®tlyil®«d • • * • • •• §4-
. frsparatloa trtm fytfh« l^l®ad ®3«rli« *. S4 
l^ tpittatioa f»« trlphtt^ llearl -mpc i^rn • ft 
•[ 
f»pamti0-a trm t&&Ms • t$ 
tvm 
• *  • ;  » • • • ' • • •  _ _ i f  
l d S « 0 A a ^ © © t ^ T a t a a t t o a #  »  #  . • » ' •  S S  
•  «  . . .  • « . . • . • • ' • . • . •  W -
l«©® s^ltiom .it 
f «. 
MmUm » . . « * »  »  
l»tteti0tt iilt,h lodiM • . • , ^ . Ittl 
feiettde wi*M ia Siqaii ,iwats • . Jflt 
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fci«o»l&T l^ght. ^ tswlmtiess * • • . • 1®4 
Is&etiea M-& feilai ia Mfoii J®»«ia » « lis 
leacttott ii.tli ;%&Of«a »• • * . • lis.' 
PH&NYk frwrntatioxx «f 
»thylleai , « ,. .. ,. , 'tm, 
•^aa^lsa ©f' 
Mtte imi • »••»•..•••« Wf •  
:^ ^»%4©a «f I@iii« » * » * » iM 
i^''" mi Bfwii® # • • • l!»-
aw«« lat" 
l»ai«ABy , • • « , »• •lia, , 
I i f E 0 :c 1 c 11 0 1 
fb© t«m #yga,Boa©tsllie rm&if-il i# ths a«« apt 11 ei to 
th&m ©rgascwfttsllie cospowii# in wiiieh tk© m«tal ia la s. ir«l«ne# 
etfite lamr than thnf •^ eti is no»sl tor tlmt in orgsalt 
eospotiais* "he nmm ^uasatemtsi* orgaaoK^tallie coapewd fes-a 
also been sii@# but is le#s satisfaetory due to eoaftision wlfeh 
mmpmMs ceataiaiug a astal ia its stjiwil ¥al®»e« stats iMt hav-
iag wtaatsfated fadical,#.! f«p ex&»:pl#, p!i#i^ ial,ljlss're'ury 
CgHgHfCK,v-lfeC' (1) . 
A gBnmrsl aritmrlm ef orf»»ai»«Mllie rsiaiesls' is their 
t-eiMieasy to ravert to c©s|>o«is eontaiaiag ite m#tsl in it#-
aeaal -rsleae# atatsj «itteer liy 
®r aiiitioa of !i.sl«g«a8, o f^©sa, mstals, «tc.« 
+ I—^IgMX 
tfc® ««««. with wMeli eith®? %|>e r^ aetioa tstea plm» isp^mAs feoth 
upea %lt® mt&l a»i tlie 1 sitsGfeei* 
Is m9,wy &t tii® p»psrfcies of orgaadastsllie riidlealg are 
n siailsr to tii#s« of ths mtleal® it ia m% 
SBi?|}rls,iBg ttiat for tii® »®t pai*% tha rsdiaals s» thoss 
of the foartti groap aetals,- viz,, gsrssaiWj, tia, aa  ^ leai* T!i« 
aajor p0y%loH of out toowleig# sf th© ovgrnde raiie-ala of tbsa® 
(15 Sii*iia, •«Org#ja.le Wil^  and So»s, 1* 
l0rk (ISSS) f. 4fi,, 
s 
metals is cte# to th#' of tbs late tflcli %mm9 ia Gsai,^  
imi ©f §• Am tyam® ia thi» rn'mtry, ffee "brilliant s-esssrcfeei 
©f Iain aafl- lits mmoeimtm in fli© r»eeftt ysara m ©rfaojshi^ mi'M: 
43G»|K»«ae te*# als© i«i to tlis Meemsvf &t the vaifiatt# wl«ttee 
•of that Kstal is its ©rgaijis eeapo-onia. 
Ififenee for the ©xl-gteac® of orgaaofistalllc rsdloalg of 
aetal# et-tey tii« those aeatian i^ i'toot# liaS' 'been asfraaesd  ^ but 
«ltii th« possible axfispties ot mmmlmt mmrsury mmpomAn ttisis? 
«xist«ae« is^  t&v tli« »st only sp«e«latife» la csertaia 
eass® a setal say ©xMMi mm tkaa ©a# TSileae# la its orf&al.© 
ieriTOti'^ es but i#sa m% -posses* fi?op®rti-ag *W.eii «oaM classify 
tiie lower val«at typ© »» a ?«dieal« fsi" #xaapl@, tri&iyl bis~ 
wmtblmm mMXj torn. p#iitsml.9iit bisumtft mwp&mAs of tk® %p® 
w»oh. to crtaia oa^., tty bs aors BtaWe Vton tta 
original trlfalsst co«pe«d, -Cte the otli»r imad p#atsml#iit 
al^ l Mwatb «o»psmi» %r@ «3a3fci»«a* 'tbtis, it is. p»f6-rr®i sot 
to s«ipe«is 0t tMi type s iise-BS-sd-oo of sfgaa®-
asMllie 
A el*s» ®f eo5i|x>md8 «Meti my isf^ lva orgssojaetalllc 
ffmil-eal.®, either ia tlisir ^attesis ot m proiac-ts sf ttteir 4#-
ecffi^ sltisn, are the ojrg«B©«etaille iyiidfeg, -fh#®® anbstaae^a 
«» ©r^ iW!»@tallic CQspomis ia wM-eh 1» attested 
iireetly to th® setal, *»d tkay msj b© eonsid@r«<3 ^erivatlvas et 
tte tmrgunXc «et«l ly&id#* i%»-% as inorga»i« mmpa-awSs mmj hm 
t© ¥© first et my hmo%o^n» mrlm of orgraie 
c©»powiiS',. t&e ««tallic say o©Bsii«r«4 to ¥@ the first 
mm^T pf m l»»ldg@«s #eri«6 of •orgs«ott@tallio cfespoimdst 
it say •»#« tMt tie Mtalli-e, I^ ri4«s my r&prtm&ot th« 
metaal teiig® l»rgsai« aa4 orgaaie elia*istsy, aa4 it b&s 
bmm mt»i timt eeftaia •ckBTm&tmTistlm of l^ iftdss a?s 
ef fh® «f orf«©»tEl.lie empomSs fmm tfc© cerfsgpoiiii-
ing ®«tals Cf)#. 
(S) SMU5, £, to. SP. & w™ (1'^ ). 
n • 
fbm fx-eseat weri wm wiiertsten with thm pti^ se of prepare 
iaf «ad a4B%4»g tb© frsfttrtts# ef urgmoBtmi with tlte 
'rf.wr of )ietaf^ :atiif thair ysaetivity rslstiT® -to teirn'ratsat 
e«|}o«id» mM ©tlier •srgaioa-etaliic- eospomda. fhe 
^*sible «tiIi«atS.oa of faiieslt in th« prsfaratlos of orgaao-
l©s4 lm» al« bsaa ccaslterei*-
•» 12 
a  I S T S l I G I l t  
A twwe|f #f tls« Mt«atsr© r«v@»ls tlmt #f "tt© ©:r^ aiO» 
©^y tfeosd gemaatm, tla,. I.*4, and 
Ql»orf.i« law tesea -iefiM-tely establiskei as posssssisf tfe® 
frsfsrly ©f Issiaf «M.« to  ^ exi®t ia t&s fom ©f raiieals, -©ther 
»«tals »liieli i»r# iJ«#a |)©stitlat«4 to fosa Qr.f.aao««talllc radicals 
ar« 'msemj «Jii thalliw*. 
Ifm«8 fSj pyftpsi'ed; gweml. M-gKiy metaWe. al^ lseMssy 
eoBf©»i« p»&p«i^ ©g. iaiiasatei tImt tfce aerewy mm. aeso-
valeat,. fh«ir ias^ tsMllty fsMelsji^ i aeeai*st« aaalfsls* 
Of ©a «le$*tr©lysii of a li.<|iii4 mm^B. tolation »f m. alk|r3.~ 
lialtift m «ltrst« a4 *05® asi'Bg platliw #ieetmds# itai 
sxetnAmg aii* «»i *ftlsttx.re.,, t-lie »®ns^s3.1yl »:©re«fy eos|i0'aai m>8 
©b^isad* It fss ispdsltdi at th# estlteie ia ^0 fo» ef & 
MfKJy o-pa-ym mm» M-tfeoat ©vvl *- m ©f gaa* ili»-
&pp0mmm» the wa# life tfeftt ©f & finely AviimS. aetal,. 
a»d at-taaHy it aefei aa a sstallie coaiaeter*. 
fk® thftjcmal ttsMli.ty of tli« sl'^ lmereajy Mdisal# 4mp0mi-^  
t» a a«rksS €®gr«e oa tlie l#B.gtk of tkm radiciil at-' 
«ai et%*l*tye«iy aldbit^ . &bottt tli® sa»® i«gy#« 
(5,1 'Emm, ,|1.. ,|a* Ci»% So®.,, If5?? (191."). 
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-«f »o 
•f&0 tbeslg 8,ivaae®i ter tl» tQwrntlbn ot 
sst«lli.c m<licals in tft® ffdiffer feaetloa (4,5| Ms al.so beea  ^
to «x^ata ths s»0}»al» «f tbe ?eaetio» bstssea thsllow 
«Xts-- m& -orgMoaa s^aiw of ceap^mi©* imrly ia-ras-
tigatoiff ( P )  m m  m » b l e  % © •  « l » tai.s -©rfaaoessllii® e»»:f0--iiai,s hf 
%%m rsAetiom ©f a dfipiati rm&gmt .«ai tlmll#as eKI®r3.4©, 1A« 
Irttsr yeiusei to %h« as'tal t.a mmh ems#., UmmmT  ^
MmM-m mA f e f - e  ( f i a  » b t a i a i a f  • o r g s . a l ®  e e i f e - .  
,|ioia-i:» ©f fehttl'llm fey tij# aetioa of bswide oa 
thsllon®- cttorli# ©••? tlislloiis «tbo*id«* fks eeapomi ebtaiasi 
In, meh cas# *«•#• aa# mm- Mb&m to 
'1^ wl%h settle mtAi, soi teiiia to 
gt-w %hm ia»lafel« %y#»i4©.,, tlie »«»« frodaet 
ofet®i.ii«i ilrestly froa tb»llie «si 
b?wiis«. f mm tli« cotn-®© «f tlie yeacttoa aai fTO© th© jl,gM® 
©f GygsaoiSjalliist o«|»«iiig -mA .astalllc tlialilwt obtaiaM^, thm 
reaction »a» ©f»te<S as f©31.©ir«i' 
+ SSC1—^CSegisS+ SlfClBr}—+ Sfl+ »gCiir 
fli@- smie. »0eiisi3i«; Mb beaa advaacsd t»y Blwh (8| who 
©fetaimd flIMlar by th& r<Bmtim ©f 
(e) and Bei-thsirs, Be£., 57, m$l (1904), 
<7) ».mtlm mA e«^;, £,. mBt (l9Sf)» 
(8) BiPcM, iMd«, liia (mm* 
• iS » 
+mej—^Cscg%a+mci)—^Oa%|gia+ m +siti 
fhe femaM^a ef tie mstsbl® 1m aim to««a. 
frspos.#d ia a aif.f£ir-eat %pe of rmotiom* Bslia (ij 
ttot n^a el»8%iPoly®is ©f et^ Xg©iit» ia «siag 
«, les^  oita ©f .pr©.i»«t« obtalaM tetmstlg-lXeal* 
fhsf latec «l«.*rTsi fi#! thst  ^the b#« ef a si»d@ m 
isrleatlBg ©f tbs Atctwlfte, itessmpaalai fey « fall ia 
®l@etrie«l Fs8i»t«ase, rapiSy tosk pises, t© aesomt f©r tl» 
fkimmmm %hsf ffaggssttti the foimti«n ©f 0ti^ lt!ml31,«a wMel 
late tri,#tiyl.th«lliw mA. tbAlitM, the latter aee©ttn.t-> 
lag f©r tfc® Idve-yed reslst&aeeK 
bsye al®© ¥ee» *afe te ^v&p&re tIae mdieal, 
attoff 111) aleetroiyzei iiefeiiylttellim 
0liJ«£l4® at fS® asfitallic thalli* aai gmmmB' proi-
aet»« tba seapotiMoa of was mt estafelishsd otlmif 
tiisa tl»% ib# alxtar© eoatsiiiei lxjir©e@i%oa« t# tb® 
#3Kt«at 0f ab0iit flftaea e»at* " ^sxn mi. MmrkBTt (1*^5 l&tm 
mtwlsi, ©Tit. »iailay 9:^mTiMm%s asiar •eoB^Hioae wtdeti t&sy tmmi. 
foy tie fomatloa of trlphs^ lctewiw trom trf-ptenyl* 
(9) Hein m& Segits, SHK* iSJ^ ga* Olie«fc« l4i,« 2M (lift), 
(10) Beia mA Segite, IbM.. m, M2 flSf?}, 
(11) Sh'jcoff, Bgr., J3, tesi Tiias). 
(12) Hein wad larkert, Ber., 61, 2260 
etaroaii* yig»« €a.aftt»l|^ e ia HfiAi «^aia at -?#.* 
sf to m©. a«ae tfestaaat 
p*®iae0€ tMXltm mMl m& s^mm p»imo-t8 id©atifi«i as « 
al:xt«pe mt ©-Hame aoi stt^ l©a©« l»l.a iaterfr®t©d tk® r«;©ti.©a 
as psj-eseilag tteeagi tlis of tls oittaM.© mdieal, 
whleli isee s^sei t© tie- pro-iuetg »9attoa®i# 
ittr -aaay y@»w ti® ff©fa»ti©it »ad ii0atlfie«itl®a -of 
03rfaaeohr«it» essfjowia pp®8«t«a as i&bata^elfl wldfiii e&®aigts 
eeidi »t- emtmm* fltliim- tkm lm% t*mty fmm»f homm^w.p  ^
feitt «ii Ms m^mmkem 'imirs carriti #wt m »«ri«s ©f latmsim 
stsilds wMeli .p'sstiy el«lfiei tl®- pTtjbl« tlS).# Wrm 
tli«' tmetim mt efeloAis »ai 'pii0iiylsag»eglaB 
til# frltteipftl fs^ iwet f^ ftls^ iisByisteaait* «l©Bg' with, 
tetraffeasyl- aai trtpii« l^,eliTO«im |M|». P®atapli§iyl» 
nixm^m fes^aitie tifoa with al^^lie f0ta«giwi 
id# gme tl»e at»agly lsgi.c Ci§)* 
fhm .1^4roxl4e m trsafees* with aiteM petal salt® m aeii® ii.€. 
i».t 'gt-r® fh« mxfm&tM. smltsi,. gsye yie® • 
(IS-I fi®* m smrw&y ©f %li« -eli«lstiy of ®?fa.iio:elirs«iiai eoapotaais., 
««# wi *©11 Q»#te, Swr 
o^gwi»oh»a f#rtiadaai«mt'« Boratir&eg#*,- B«rli.a Cl,95?|,-
p. 768. 
(Ml l#ia, (1919) i  ^ItOS fltSl)* 
CIS) II, l»§i (19^1). 
-1? -
to a ratte p#etfyisr ireseitoa la wtdek a gTsap mm 
cl«*8d» resttlMaf ia thm foK«tioB of t®t«pliai^ le!iro*is® 
ml%8 (M):* fetra^sasyleteoEim Syaroxlfe 9&« fotmA by Ifaa 
©lec.tr0l,jsi@ the c©»0«^p©adlBf ioiiis ia st^ l almhol or 
%y tM&ta®at »i%li silv ? ©rii# (17)^  «ai its basle stiwmgtfe was 
faiaii to te ffeaier thaa p«atapl«i^ lel»s&iw %'dPoxi&. 
The raileal, tetraptteai^ leliroaittSj res«lt©i npm l^ecfcrolj-
sis ®f a litaii «»©aia soiwtlsa of tetrapiisi^ lcfefo-aii* i«ai<ie 
(18)« It ms lihwmt9i «.t tl» eatijsds sm &n oraage-wi deposit 
«iiiclt §»mmp09«d r&tMr mpi&y &% mm tmpermtvTB giriag off 
tli» ©ieip #f hipbmw l^, 'Swm rmem tfce mmpomA i««o«p®s®i 
oversigkt. fbe ia» «o»|»iai F8«ai-I«i fmm th» «l«ot»lysls of 
psotftpb l^eteoaiw i» MqvM awao-ais .fl®)* ?ys®iily 
p'eparei w«a ^arwtei a:«satit«tlvely te 
«pem «ltk la 
this ma mi bmt *».# b^mi t® tM 
em^mi gimitm te iiie smmsr ia whidi Iffirof-es wJtlt 
.fftllsA*. A 3.j.fce 1»» %©«• ia tM feiBrntloat 
#f t«lts f»s p«atefh93 l^cte*li« liyi?oxi4® 
(li)» fh» mrntmm eeastlttttioa of tetyapfcsnylclir^ aiiw Ms 
Cl«) laia «d- 1 .^# ^0$ ?»j, 
<l9^S)j 62^ 1151 (19P.9). 
<17) l«la ma SsteflJPfc^pff,  ^8 C19«4).* 
(18) lleiK and liisaer,  ^56& (19S6). 
CIS) Hela fttti lialPkert, ggr., H, Sf^SS (19m)^ 
•* 2.0 
i©t fttly »ltl»«gh Hslii'f work t»dlcat®i that 
ia telatifew it -mB pteb^hlf wsaoselecialar. Its 
r®acti©a «ith wa.t«r 1» fmm » ftwag te»« is a frspsrty cospam-
t)le t® tl»it &t tkB aJ-ksll 
laatliftr g©-«alX»i jadlCv l^, trlph-w l^ehrcaittK, ks« tesea 
prepBTwA %• tmo settoi# (W)* First, % the ®ieetwj.ysit #f 
tMpba l^cimmlm la s»»sait, ssi • bj 
aeat ®f tfe® »Itli ®0il.iW: ia the §m& s&lrmt (SO}^^ 
(CgHg) ^ ,CrI + fe—K0g8g) gO? + i«I 
frlpheayleliroBi'iat vm§ i&mA to yellowisli-bK5»o ia ml&r 
md mM.M%e4 mm l.»s tbfta 
Vmder Mtmgm m- la iewaposttlsa te Mftoi^ l took flae# 
feaiily* la the *if Isy4»ad€« vm formed, fh© 
latter ©C(Sp©«4 w&» fmwaM. to sxMMt st»iit8P Msie pTOp®rti©« 
tl»a either tha ®w 
laathfir Mmri r t. v s ©f ete0rf.w Ms lj#ea r«fort®i 
%• leia Clil« P«%AffcsiyXelo^ai'i» -ea trestasat 
•eTOaric eiil#i44« f©3»i aa proioet »Meli gmm m m& of 
It# ieeeapositida a grmn aaorpteus ©liJsfeMies w!»»e 
aasiygis l«i M» t© tia e©«film«i©a that th« eeapoaai ws 
eteoMiw ii«M#rlde* 
{tQ| TMa :«»f >s &sifi»tsft as s gm,BT$l misth&i for th® 
mt .®rgttn©»@talli« It 1® p»i»ti«;alairly 
w i^ sdafted for-tie preparatieB @f g^mmdsm, tia aad 
l«ftd ooFtpoimds» 
- -
tli» at oygaaocteo®!* e©i^ aa€» eeateiatiif 
»^e«ls &t%m tteaft plieaf'l Ms mt wm% wltfe sark  ^•t«ec#a« ftl)#. 
la mil «»#» ©Mip3.ie*twi. aixtareS' s'e«alt» ,^|fc «M. %h» iatesiit 
laststMli^  #f mm  ^ ®f t&e eeafemis l»s pi?w«Bt«i itolr i«olati©tt, 
•la s*g«»Kib*«i«» -cMafemi# #«taiai.af hyAmmtbm «iieal% 
%la» tAplioiri- aa3 %8tmpfc«fl€?lTO»liis, h«r« fe«« 
thfl ®ttb»tite-tt©a #f a ,f«»|5 isto tfc® 1&@as«i« amelems tei 
a #.ftiaot .weiii«iiag sff«t #a th« esi'koe-.elifoad.w fccni% th® 
eff»st l»aiiif «re with oirtttt sstostitetteB. tMa with 
fhe l^yl «v«a lesi itsfcl#, «ad ©aly with 
tlie jg-^ lyl miieal »*# it t© e t^alu Q'ixe&mlm. ierimtifet 
Ctf)» fh® iate»t«i fPoifl aai ewcloimsgi si«® 
failti. te p?oa«»'^  leolabla go®^aids,. Mk®*!#®,. allyl- m 
hm l^shmmtm mmp&m.i» tefe »t feeta tfe® 
fssetioa fee-^ eea pfa®afl&tl^ i^ lj«ga«»iw» fcs'cmiie isai -eliMaie 
eWtexi,i0 Isi t© »iGfc aor# stskl® aei"lTOtlir#s.» 
(21) Isia mi ffit#*  ^ «• ClSS4h  ^f51 {19?65, 
{g?.J fit© '  ^ contrast 
with tho8e ©t l«ad 
hm hmm r«fert«i ©a ttrgmao^«,tiaiw: «o»-
mA wtil mmmM.f ealy ttiastftylplatlawB »alt8 wt^ » 
Tsmm^rn Wrm- tfcs rsastim ®f platiaie eM.»rife sai msV^lm^gmmim 
ieiii®,, f#p» «ai f*eb«f (tsl «bt»iwi tri*9t^ 2,fJ.atlaa» io<3ia% 
stti prspa^gi ©ifear salt# tmm tli« ieildi®, 
lse®»tlyif ltlelit«w»iteip ft'i) ofetsiaetf tEl»«tiiflpIatiaw 
twftteeat of «ltte aetallie 
p©ta##iw i» ,®@laMoa* Utl^ ^gfc tk# reaotioa mms fatrnttwly 
:gl@% «9apo«BA mm f©:«ai te aii- to |;1«  ^ tit® ©rlgtai^  
loAl-i# la a mmmmT «tefset©3rt.atle f«i* ®rg«i»aeta3.1ie maiesls.# 
iwiflt by tls ft^ esi-ag point itfttteoi lail-
@«t@4 tMt m.»- a. MMWrn-
t|» aiml«at e©»p©tmi, pli»i^ iplt%iasw broKld#, hm 
hmm .(isl, It.wae  ^tfe® aetiea 
ef ¥»®i4# ea br^ platitile m§^S^  ^
la tits loygaa mA- Mm |tf| tfe» first .io»call®i 
raiie&l mt vlmm* (&r 
fei*ai»)g toy of' tripisi^ 'I.^ iwalw fer©»i.i«' 
CtSi P«pe aai Fm&kw,: i* m (IWt). S®« al.», 
ibid.. 565 <19S8)j 21 (19?>?.), 
(M) Boctoral Disserta,tic.tt,, Iowa Stafe Osllsfe 
<S5) Saa rsf. 15, p. ?iS* 
(26) Morgan and Drm, £. €!»»> 1?W 
-m 
mM.m ia seltttite# Tk© ©o*f0ttii ws a. iMte cfystaHiae 
folJLi aeltittf at S4# «a4 ft»« %«s«« soi'atlda with 
tte0$ &t %h® mlrmt* fe® latto  ^ph«0®®ii»a lias «l#«s ,• 
hmm ®fe|fer«i€ «ltfc %fc® e©f*t«p>ii^ sf tin aai lm& ompom^n ami 
wy 1# iw&mtim mi t&#ir mmim&tmi. mtmm (8f) sltheofk i»i«-
tfi&i" wai^ t i«t@atas"li#a os i» iilwt® hmmm 
iol»Mo»® til® 'lassie f<9». ffcn fe«i 
%mwmAm «!»» mt fswiA  ^ #taW.® is tarngmAmm 
«it& «i« »y»sfeaiiiif tiit «ii issi ®«p©wrf«* fhi# f»c% *&e 
•stilkiagl^  hf its imett©a with "bTOala® *tey©ia 
doamg© is#0tirr«A ©j^ y slwly is i^Mnf ©*rt»a tstysftfeleslite 
aciatlism to p»i«e® tidft»^1.gs»SBiw |f8)« gi»4layiy .^ 
»»c%i#a wtth ia iifttii Mwala. took ^aee ratber sie*lj 
.Ith the of <»«1- (0^5)5 8  ^
Iff), ffcs Isttsf eait ^ .©0«M also b« fpepsrei Ijf el9Sf«f« ©f 
*ith soiiw ia swoaia*. 
Wmm Mwmr m& lwseWfet#s (50) lavs be«a aM.# to 
isoiat© 'fmatiittas #f trtsfylfeismal'W e®apoi«ia 
f^ ®i 'tt# r»acti©tt ¥e^«»a m& a 'Imrgm 
«©«»# tf Ia tMs »g«ter ^evepmp^mi 
aai ti«l-ff»telylfisrmnlw« "a© la%t«y ee®-
(S7) l®f. 1$, p, 508. 
(88) Iraa# sM Foster, £, S^E* Soo,. 49. 487 (iSf?)* 
C8i) Si»at and »attiaf> ibM.. 84. 1688 PSSS). 
(50) tosr and Bwschitles, B .^,  ^1041 (1954), 
I 
'U 
• 
5 
i 5 
I  II 
f 
1  i I  
I M « 
M 
I 
J 
I  i 1 1 1 
i 
s 
•r»» 
si 
HI 
1  
IS 
• gf • 
tawaife# Sottoi i» .liipAi l»€ m a|fir«®i-
aw® .»ctt«a m i» to' It® i»«olaMllty 
ia Hwl la »8ett©a eeewrod. mtlitr 
tm&%f irit-lii li'ttilm »r ^pitassiwi- t© f«a 'litMi* m pot»«:i^ ai . 
telwtiip® m» i«®»lyaet 
te ls«t -a® f0tas8iw irtt-ratiire 
iras «plt« gMlil#* • «f tlt» lattfia*- lAth •^ 1 b^ i^® 
i»s«ltei l» •%# ef tetMethylgwaaalw, 
+• e^#-^ {e^g)4  ^+ By­
te al^ t %« es3.i«i m 
«^1 is %hm lafi,#1%'ltyj.ph« l^iig»w«lw CSf)|. 
lAieli ms p^mrmA fsm lit® »#.» iesrivatt-v® of trtpfe^S-
ffiiM^wi ®rf tilethylg«a«i4m 
C0#g|-^ * + (G#slf«s—HSglsJg i^eCC^glf + My 
%• * aetiioi, iJWlsir %§ ttot «s»i far tt» p^pimtlea -nf 
1a4plt®«ylg#3»^«B  ^ l««if ati Mmm tWB} i!r^ *t®a « jseijmar .©f 
By r«feetiett ®f ilfli»a l^f»f»aiw Mfeaiiis 
iil'tti »oii« la agrlfMii, low yimMs @f Ife® were ©tetalaiei# 
Its ptlyMrie mtmre was evid«t«<  ^ly it® #1itbllJl%c, M-ffct saltiaf-. 
pilat, «ai ll*l,t«i solubilitj ia ©i^ Siasfy Vlemlm 
•*«!» % the ia 'beassa# 
(Bt) itefwm, 1M€«. S5,^  4®4 (ItSS)-# 
I SSI Earns aai 1km®, ibid.. Sg, {19S0), 
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§Lkm 0MAin&& aietfejitta hy tte ysiwtloa.of 
wl^  ':*»tallie fiasj. aM ils«0«r«d -ttrnt 
It# ia %M of 
«4 metal3.1c tia. lat«r att«ptg  ^
pr«fa» fMm diatbylalnc and fS) 
«»re '1m% tfe® fomslatitta ot the itidlm^A 
that tlse iesirei ee^eiwi wma fswei lat=«Me4i«teiy, 
t ^a.g+ t (CjHg) ^ Zn—»•( CgKg) ^ Sn f & + 4 
ff«iffeap (SfI' thft-t 'til® r®4«tt©ii ©f • 
»eaas «f so&m -aaalfaa  ^ ««#. sifis^ ios't© %hm *sttoi ©f 
I# sis© fiie«e#sftilly tl»e 
te»id.is «si sllosl:#® t& #M&i» 
fh« pmfmttm- of Wfs*® t&wuA. t© te elaa»et»rJ®ttc f«r 
©ygMMatmUlc adlealt* B»o«f©sltl©,» t© l^s hlgfeer-val««« 
e»p@iBd,» fcee^psalei % iJ^ sitioa ®f »etal31e 
•ys pl»e® ea atteaft®i Ste -yallew 0il ««» 
MaiHy is «tr to *M.t® ©xiis, «ai • 
s»stMly' two fetsw «f %sl»f«a t© -gi-w- tb® ©owsspeaiiB  ^ ' 
aitali4«» k uroiqw mmM-mi. mms tlia adiitlom of 
ethyl ieii-to fmM&i&g trf-at^ ltls £odi,d#.. Bi®tlyltia feftg «Xm 
%*» ©1te'e3pr®4 I© TBinoe divalent a»r«mty th» *elal *8%%!©  ^
(SS) SS8 CX85f)* 
Cse> £. Ch«u 1|„ iSO {ISTtl.. 
(S?) pfeiffer, Bg£,, 4|, lS«f CliU). 
'•aim ' ^0- «<» 
rwiily CSi)# m *itli mmrmxA  ^
•Iti«f^ ltla MsW.&rM@ mm fomei. ia -8^  ^ «hil# 
mM 'it'eii* ©f mrm ©btaimei*; 
It h»® 'kmm •sfcssrr^ i. that ia t&e »»©t4@a hm%w&m ®t«ws«# 
mA m liAMe de«pif e©l»r®i 
net# *ay hm fsawi, p&tytmm mi th« ^allyXtiB 
(W)  ^ •W.efe «»«ts iotjfet m tto @f the ee^»w»i# ©fetaiaei 
If tlsat »»1 s^d« 
tfsB* -atlllsiaf «l»i3,«r t# 
«lii-©fc l«®o siaie«i#fA im %h& fi'0f«,»tiea of tiMtlgrl* 
ti:% j»l,f«#?l0 irnim mi Sy tfmtaest df 
iteatifcyitia wit^  t»o at^ s «f »&iia la awjala. 
ft yellow poljtt®* ttf diae-tl^ ltia |A| i»8 «W&l»ei. On 
ef tm) afccnas of toiiwi the ®xf«e%®i M.mM.m : 
il«»t^ a.-ltii mm m% f#awi-, b«t mthmw iisMimtstrmas-M l^ditlis 
ii) wi# wMcti. aa treatseafe «ltfe »®%^1 ieSii® fs^ e trl-
tm • tette lAilties #f m&m^ t@ 
111 is tfe® fe?aatl«a of it»»t^ ltlis 
'CSlt its itmeU^m «itt 9»Vbfl l©Mi«'t© give twt»« 
aetlfitia* f|8«. tye«-to®at «f th  ^ AmMm i^eiRlmtlv# CSl 
•iittetlyl'tta aiastt«,f of aiMthfitia |l)' was fow!®4» 
•fii®8# ty«i»f©f*tletts mm prmm^mA tieXeir* 
(»| ie«eifa»i>v* lesltealijtop'r, sai Ptt^ esm, |» gg&» gh<ai« Ct»S*S.l),. 
2,. 118 (19S7). /13.i., ^  4fS0 <195717. 
(S9| l8f» IS, p« SM» 
(40) t»ttg •Sr«f«r, £• Skm* 8ee»* i?« tStt tlSES)# 
t m-
la th» mm lil« tkat ©f "bot th« 
t&mmT stewei mmh &wygmt althmifh 
f««® n»« tfe® tlmX oxi4»ll« 
fmm ^mhrn e«np©mif ti» .atei .©f biwiae to glv# tbs 
mm 
Sirmie'«ii4 l«iafc«*f C*l| f««id tl»t alk l^ e .^psr« 
tssfftatg »a.«t8i »t"Wi fttawA# ebl&slAa Mt iii set f©*® 
m A4 •&• mvm$l. typ#®* Wltk twti&ry 
fe«ij3U. aai t®ae%SaiT « l^a«.pt«tT» ea0-s?ii«# ieeply 6<>l©r^ 'prei» 
wmm @l»tisis«i, i.» •«»eli mm *ew tmx^ »tos©rb' -two-
»t«8  ^ ©f hmwAM&f »a«ltS,»g ia tli© fofaaM^a ef tbe- e#rf««^a&ttg 
laaU^fifcia ftes,.' tb©- ptim&tj rwetioa pmAmetm mm% 
few® hmm  ^redaotiea of 
C4l) !»»-« ^ aa« a#g>. 
- f« • 
#tawie mA 
«8.f® rn^m ef wfetafe wmm mt-
dsSeistwEe 
Siaiyitxn esi^ «i# Mw fr®s«at#i Ims MttievAty 4a 
tte» al%l mmS MmevMl »eab»rs ©f 
ti«t l«w# pr^ pmmi tmm. ot&mmM efcierii® aai siyl.» 
«api«st.m taliits (42). fli«s« *«• tfLl fdaii % M 
ysMam pmiem whlsfct im hmmm mr 
fmm ,gt*i»g i#«p fit®## TO-lmtiea® 
•w«wh&t 0m gr®*'! MlrnHmw fmsltiy pfofAr^  ilffe^n l^tia wm 
im bmmm solutioa, tet p&lym r^imM^m mom wi i% 
aai aftef- iw»ml -itef« .s.t«ailaf, «ie w«iflit f^respootsi 
•to Ife# frnkmrnr* 
'late® of ttee aiafjltia eaips»i8 *a« 
iM^strati^  bf v-rn  ^ oxidatt®a fey «if to ft«M ii»yltla 
exl.ies sai %- tMtf r««feiaB .fiw Hi-
ly s^M»g t® la tfc® p»it»at« «f' 
mmm p t^e l^mpieistm «ia» mn etetataei trt.pliaayltli,« 
fte #tli9r tewt* ittaffltta 
«ii fflwMg-mphlblyltta, te« mmmrt^ A to %%b tilval^ at 
•eompsnffld# la -mwrnTs atai th^r teward ©i^ f«a wtt 
f®wd im tfce #i?i«r .gltm, 113, #f tte iiaffitla 
pma&e mAmwA al.@©teli« silTsr altrntt iaetaatly* 
C4t| I»««e Mi l«ek r, g, 3.?S 
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fcf tlw mm. l?««s.« C )^ fartli»i' 
tte fcf «tiaf mytmm as solfeat ia *M«li tli« feaettoa 
©a«3.€ he »8se««tfta  ^ ea^ptai mt at ate©spt»ric frassar®* a® 
i3«e mt llq«ii as a solvit f«f tl*e praffcratJtea ©f 
tlm « ijw«lope€ by Ki*w e©-^ ricsffs (4S). t« 
b® ffc# 1»®t »iaee yl©Ms meeftloaallf Mf!i ».ii tl»  ^
Ja »«r« obteiii.ei f»38 "^ -^ mivsts* 
H-lfc tts «*e«ftien, @f ^i-^issbntylMm 4I« |^ tte® 
if«r-9 fttwi  ^Is© »l#rl®gs lifiitis po##©»»-
lof W-tlter iig«gi«@»We Qiom* la th® par# #tat« %lt#y »eir© slowly 
e*tais®i. ia tte® air -to the fit! «iallto tli» 
mml^^m smifiis mm jfersei# i«log«»« mMttA mnMly- la tte eoM 
to ffwiae# h«3.,ii«% wliii® eoae«B.trate'l lr'®»chiefrf-e 
aeli fsv# iifcllyltia was f&mi to mm% 
irttli cM-triia to pwi»o«- teistlfititt chXo-**li«» 
lAisttlwpg feaai mt reaetei 
«eeoy4i3 ,^. t© fallowlaf ©fwiieai 
t (CglfilMto+tO^g^ t^ (CfBgl#  ^+ 
Ia eontemst,, Srmtttttr C^S'I treatigd tlie mmm cwfowii with a©tliyl 
ioiii» s»i tfce yafaltlHi? parsiwets te 
mA. trtatfeflMa 
f4S| mt, 15, B57. 
|4t| Iw»8 asd c©-«ork«rc, £» Clim* 47. tfffl (IffSlf 
aa <19Sf). 
- se 
8(0 ,^}^+®,!—(CjBs)3SnOH3+ (Cfy)gS,a 
&m yedaciaf ^mr of trf-allyltia ooapotad® Ms bem imm" 
stmt#€ fey tt-sir sotioa. m MmitoM-s sllrmr 
sitmt® ms r#Aie©i to- siiver, liiil# a«rc»rie MHies 
m&m reftjeei t© *®t©a»a® liaiiie« m irm mes'anty de^m§SMg m 
the .ssv«rity of tt,« eoo t^l«tts-* SSM,lsr r«iiietioas !mfe b®« 
fomi to take pl*c@ orgmmmmrcmy ccwpomi# to prodae® 
t©ti«valeat tin ewpumis aai f»©- a -ffsaction 
ifeieli a«i» fotsible pre r^attoa «f e«rt&iii waa s^Betrioal 
whieli ooi^ i aot M -pr#farei by co«v«itio-ii^  .«etJiois« 
f©r tri.stiylt4.a ami M®-|^ 4vfeoayph«9l) aeroiari' 
proii^ d t»l«<%l-^ >4y^^pii^ ltia# 
Ce^gl^ a + C^0<|-gl4|^ -H^CC#sJ5Sn{2r«%»4) + % 
Molceala? w^g&t •eaawsaaats ©n trf.alkyl1d.s eoRfowiis 
imid©tts e@^a@ .a»fi by aifferent investigators tove iaiicat^ i 
that mm ai»eiftte4 la illmt# s&latioiis at higlier tsmpsra-
'taiffltttoai'i (46) 'tmmA ttat tli« l^e-culaj' wsi^ t of tri-
©ti^ltltt m €etewl.a©i fey d«»ity mrmspmAeA 
to that of ttf.® ii»sr* 81at,Jjtr results mm ©'bt^ .a  ^ firo erys-
gco^© i» hmmm seltttioa (47  ^ &),. bat elmllo-
teople »e'Pio5»' oawisi ©at m. iiltit® mlmtiom proTsi tliat dif-
TOciati-sa M.S. ©eow SO)-# 
im}  ^m. citsil-
.TOdiaft la liquid aw»ttia soluMoa  ^tmm tbe 
•itilw salt (51), ffon tr©at»M.t «f ISia s»itm .#&lt Mth a 
im «iyl) tin « ast»tb«tS.'«i mmereA 
t© f«m iat«resting eotsiwiis. <&t %fpm l^ sSiPg 
Im ttig wtawr trliaetl^ ltri9t:^ Ulti» mt f*«faaf«i ta tlt« f«» 
gtote* Ib 'viwi of th® f»e% 'ttet ii#»oeiati«B «f' trlsl^ ltia 
©Mp«®as ms l»o« %o- mm3t at tte li®lli,iig '^ lat «f be®»«% 
Iy«@ «fti BuUard {SZ) attemptei tSi« ®f tlis ali@f« 
©<i^ ©mi by iwiliif of «ai i»t#ti^ ltia im 
'bmMm&m Iht® i^liag psiat# of tte®# iwre fonai 
t© be im mmm @tli«p % *Jfc® pesaiMl® # 'liy 
iifitmatioii# Bmw#% ea.TOful s»8«wraB«ts- ©f• fh# fif«esi»g 
pjist® ®f a -0f M.:irt3CT f^t psB?® 
itf-tli fee J^WBtbjltrietjhsfl&ttat #tiwf «ftiii»e# ms pp«» ^ 
»»tei %Mt» app»®iable rsacti«a ImA tftl® ^ac«,, 
• - • 
-^aiyXtia 99m femi to stsia.% colorl««« 
&eyw%^im MMms mi seltiag f©iat» fee^ test ge©enl 
aetooi -©f f»«f«ratioa !»# titemuiJi p©aaetioii of tit® 
(51) .Eratus aai SessloHs, J, &S.*> M* |iifS)« 
(gg) Iraus 9mA Bullard, ibld*> 48. 2151(1926). 
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 ^a3%l. trtbsnzyltin (Si) md. 
Mww %«« pi*«pa»i hw «!itaotio.a of tlie Imttfl® M-tfe m&mp 
m4. « i^£Mt tsif tiailA r^ t® Appr©©-
inbl# *»» sis# i»»lAt«.i ia tte® r««.ett-oa 
utetaic b»sM»» fh.® wh 
agaai stgMliiy «f 6f«fl..ol»xf4"liB. «a4 -l*i isriiraMve® tee«® 
-to facte««»: 
««ei^  fait© b«ft 
»aet»fi r-Qftitly Mth Mlegew l!rf.ii0»j awi 
witte iittil«» ia- mmaM,& mlntim t®' fea tli® s«tl* 
Al«&telic tilfie .wlmttea# mem- r»*e«l t® 
tfcs »t« »4«eM@a m tl# ss^S. f»wp 
Islwealas- weigirfc »si tli» rnhMmMm &t mlm 
i» twlmvfXMM .aatP®s'^ «d that *«» bi-
»i«e^8Er Itt tfc# solid Stat® «f> la s$l«^oa st oriimiy teapera-
la if«Kf Silut® s©li*lio«e «% 
»«• fefflti to tsiafilfj, tte ^h«»*s»@a ©f 
CSi| 1»» ^«a ©"bsafwi 1  ^i;»»s» fm irf.--
i.Q.f tte wtlsettlar weight s%s«rr®i ms mm 3.«w th« 
til© teiT th® •iiwoslat®! ©oapewi.- Wpetu 
totsiiag tli« par# *© t«a^mtar«s &%0*« tt«tr maltiiig 
Csil mA m^m* i- &%:# M» «ss^  
al»®, %MW, 
Cff| E»w» 'iii:,,  ^ « CitttJ* 
liSi IMiw, i»y tretm Ilw®!,, l.«ip»ig 
iBttl, p» 'tSft. . 
•* S8 1* 
mliimtim ii!*»lop9i (§% it), steleh 
ms fssltatoiy to ilweeiaiioa «t Mgtea* tesspeyateet, 
. .tttheafh MMrfaS.«it «pgftaotia teir# o®»« %«©»• 
is»lat«4 « iaterastiag -smetioa iats ^«ta mxtimA oat «idsh , 
pratbably Im&t'vm t&« teatitetr #f msh » e«powid» 
t»ateiat «f fii«a l^tiia.-fcslett®Tiis *ttli th® pr»#-
«©%# wmm md %!% «W«h mvQ.& 
-felKS «sf«et#i p»i«ets of fheif^ ltia CiO)» 
fe© ©0^p©»is mi' l«*i- mm l^e te a is^ a# 
fto#© #f Ms, ta styaetiTO Mi ^ rnrneM&rnm fbm 
f^ mw A-» «€ *4#ai i« %ttt t^ .w 
fisilsfttf St- als® swii^ e  ^ia tie «I»asj 
l>|* li©th »8%a3L«* i««ail3r ipwfclag,. ©rta»tla war® 
th#i*31y atti; #-«.oeiat©i tbaa tk® cowsiporflag l»«i 
ewp®fisds.s 
l-®&i hmm fmM t® to» v-eiy 
set^ Lly -ti^ y iiphesfl- a«4 Imw bsm 
p«ia .^ Mmmmfp fm£A (fl) <tieeoT®r@i ttat tli# slmtm'* 
(St) SfauB# «»i feiaterg, Bw*. SE. Rf40 (IfSSK 
(60) iel»«ra Mii Ksinbardt, 6  ^174? (195?,). 
(61) tafal,  ^3626 (1907); 4  ^ 5?.5 (1911). 
+ s + fcci 
•<* i? *• 
Ijtie fsteiMott mt ii»8©X*«i ia emlSmie aeti atploflBf 
a %m4 letf to Wtm. i&wmtim- mf: * fcifc mA ®ii wMefc 
vtiy to c^gmrn IpeiB -femteat be-tt tf4» 
ami itfe»»£as ««» foasi* 
Fro* tl# w .^ of mtsrisl it w» ©®.ael«4«i, ttot 
««« pe0»m%» fh© dsep 
»l®:r iwalopod in the mA '^ f^ es ef" tb# rsactdloa 
X#«i :asi .s2%i Tmgmt§ h»® %«ea 
'tea-tei. t® %ha mmpsm  ^ CitJ» C aiagmeyt 
C#S} ftttiasptai t© i»Mts eo^wi# tli« latter 
f«a®tA0a teifc i»8 »»ii#0e«sful# l^ wlly ass^ »«#  ^ms tli© re-
«f seA* oa ^©M r^lie ia lif«ti «»»nia, 
Xi*a«8e «i l^ »»a8 (64) wmm «bS.t %a isolat® . 
ssi ift: «®.ll yieldi ,f»a tfc» Tmt%im e# l®aA, 
elii® r^ti» the mTwmwfm^mg irf-pMirt It wm mmmsswy 
fe slfo»Ti«ly ©Bats^ l lfc« r»aetl0a «ai fe ©wa^else e3rtr®»« car# i» 
m^Mxtg- mp  ^fitS'^ aet® t© i«©0a^»iti«a of tlis MgW-y 
&m§&w&&»» ffcie ms^w^s mm ttoe4-r@i. 
i«lt« TOstail# ia » M,?, teit ia tlesiy 
«^«©# tte i»^€ a fgfloi ©f a »««k* 
l^ i» mmMlj t« fojr- Ifc# &My31«&i aai 
.^y»tioli-s « i^tste m» iasisaiay redmesi* I» hmmmm 
fit| Oruttner aai Imas#, Bar«« 4Q« 141S (ItM)#, 
CiS| iali.a^«rtj Sli8a« RQf>«  ^ 43 C2.92S) « 
il4l SI-miiBS. aad- Baissaus, Sey«» Si.« 8Si C198S)#. 
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WUlim afcout 100°, it eoali mt %©• wi.tb-
mmt la ths sir dl^ titei a jsllcw 
solid,. m& t«Re%tti *itlj HlU acsoi^ Bf to thm f^ ewtag ««atioiit 
+ ®ei—>CcgH§) #i»m + 
Aat«t©lm.ties0- sli©*  ^ that tlis mB 
im MXm^^ h9mm& lelattoat,, t^ stoa la th# fom 
©f a at <ioao«itratl«ag* fh« esse esapjwd l»» 1j0« 
pi?«ps»«d £•» aasfc yt»lia  ^th# «f tei«thyll«€ 
iiitii soil.ai ta li-ipAi ft*oaia mlm^m (W}* Ilthoti^  
"Hi.® fl»Ms m»m vmvy pcot^  tb» latter *ig alg® m$i for t%« 
ffgfai'atita ©f trtaetlijilsai tmm tria«tlg'll«ai leili®# a® adthyl 
i@iivat£ir# efystamsei ia *lilefc »elt«I 
at SS®» «ai €«ffi»pwsi sldwly «f«» la tfc# absaae© ©f «lr ««a liglit 
Mi l«a4* 
Iwwi# ifll tei fomd th»t If fr®f©r ©oatiwl ®f tb® t«s|»r«* 
%«r% t3?l«3.^ 11»i e«powa<is itolftt## ftm> tli» reaetloa ®f 
1mA feaMie# «ai !•#«§«»%»,, tlw- aisa atabilitios 
a® tfc© gi»0 ®f gfoaps iseys^ gsi, ifcfltw#?,. 
C^afsert' mi S©»©8 (f®} ii«s©v©»i r«c«tly ttet 
0#«ii he fi*f«red ip 61f ^«3.is ttm a«ti^l»^*tai 
m4 %m4 i?il®ri.#9 by «d^M© m&tmi. ©f cesiitiotts# 
(70) Galiu-?aert and. Sorogs, J, Org> Gh^».  ^ (1958). 
Cfl) Set, is, p, «74| Orattiier ana !««»% 1415 
(1916), 
40. -
tl® y s^ettsar siylw s^iw. talite aa4 l»ai. ea©fii« 
m# fowti tt Mm -ife.® §m». mwter a# is th» .siigtetie sertewf 
flipst th-« -©oa^wrfs *«@ f«a®4, wfciefe to 
tl» mm- tfafcl# trf-mleit; typ®, ststeill'lj' m£ tbe tAmi^ llmi 
mm ispsfii*:! %&« myl gm^- «a4 tiw #lg» 
piilMea #f in %tm a*s*Me malms m 
i%0rtsat i^ l«, flw®.,. tiis glafeility ®f tl» mm^mAs %smpm§»i 
ia tk«> f«ll0irf.sf mr^ M < ,^ -^fe&Jyl <\^ 3cyl|'i» 
M «s» «bsMt»tl#a ««rfe#i & ntm&g 
iag 
ms ti»- first mmpomi, to hm 
py®fa«ii It mm- femi sfefel© ia air, aoi f©s-
#e0««i mhoTm Safe?, r^f^ tepeaiisg g-sjlyl, 
s-felyl, fteei^ l. .« i^«is mm ««i stll. 
fem&A t® tee io tfce solM etitte (fS, f4i » &l #f tk®8« 
dsmfewrf# *«r# jeil®* e t^elline beAea, ft# eoio? hmlmg 'mrm 
llteais 1ft m© eont^ lniBg las^ r a l^ gwtipfc,.. fil-
tmtmA solution# *M..eli 'tefwtei »sa*lM,t ©a 
heatfag ssi ¥»«»#• JjLglttey agmift m' noeHag• lh« ed« i^«€ • €#» 
0o^»»#i St »ss#yiii^  t« fiis foUowlag «mtS,©oi 
+ m* 
a# »«e. i»ceaif®sltlos oa hmMsg %ea««9 s©imtio»f 
C7«| Imtts© aad Sotatis, B .^,  ^ti6S (1919) • 
(78) te«ara, £• cai«. So.c«. IgS, 1161 (IStS). 
(74) Kraug  ^ and Reisf!a«s, Bor., 55. 883 (IDHK). 
mf ia Ifli®, #$•  ^b9&ti.i^  tjftila® 
®®l«M6a» at i^ S®» fyt-fMtolyliasi ms f©«i.. fc® p@#g«®i »ppj><w-
ia i^telf «» #«i» ».%sbil£%' «# -ttts co*p©w ,^ l«.t" 
mm «fih mm «t*l>l.e '{TS)., 
a® proittet# tf reaettea fc«tw9ii t?lsiyii»a  ^ mw^m&m 
«tti mfisi. Iteth. ?ith %hm l,«ai mmpeim& mi th® «ftiia»r sf 
irfatttea 0f t&« fcaiafw. ftais-g. trtatesat ®f ia 
beaoiae s^ ltrfci^ a wi'lh isMm is »«e ml-mmt i» ik® 
foswMea &t aai l-®a€ Ammma mqm&m 
slsolieAic i©ila® selatlem f**s i#iM® ia exciatteat 
ft#li«.* 14^1* p®gifl,t®a if r»«eti©a ms 
m% i» pfstiias Ike fesisvte ef tomri 
itits® «s to th it ©f fyt«g«t©3yil«at,: 
i^ a twa-teeat *ltls.. st rooa Iwf erates, was tei 
MM-ffmA&B Cfi), tet tit# etwwfpoaiittf 
•ii©®p»wi la sa aula#?* if©m «t 1» 
atwes th® »saa.tii»'l wmm Imd hm^Ae sad 
to3,y3.X«»i C74|.. bwaii® «»» afeag wit& 
»»# of tte mai !.,«»€ teMli®, tto©«  ^ #f trt-
«ltk «!«««§: asifti,, r«aett©a mi 
coaeaatyat©i aeM ©s 8m& mmpamS g&re 
mmrnrtm 1?#). 
(75) iiistta, 1 .^ g,. 154f 
(76) Mmtin, Mi** & 
4f -
kmUMg ia »» «li&il£sisg gi^ ap® iato 
oyfiia»l@&a ««pwttte». e«fTP4^»i @«t- ttas tel-^ tolyI-
«i hf m^mm #f fetftssl'titt la 
|?6|» % tk# c«se f©w»r ns% yesult 
®f th# rtaottea »«s tins ©f 
•Meli ^TOljatty p«s.ait«<a fmm tte «ctl«a. ©f acetic »eia em tfi« 
la th» ea»e #f trf.-«§:-t®l3rU,ea4 tk« • 9xiia» 
ti« pyoisiet 'iRg wiilefeg mpon with bale f^^ a aeid% 
gsm ikm- mmmpomMng trf.-^-teiyJlefta hslii®#. 
la t®. i^ aetioia ©f alcoholic 
itlw? lAtmt® ®ol«tSam hj ilmsjllmA mw^mA&f tta- tidai^l 
««sp»®i« ?«iae®d that ©oly a»i iite rats of 
rsimtlm ^e»a.s#i «,® %b« fig® «Jf tMfl- ai^ l ir®Bpg attaohsft 
ia«»@as»i# 
Si«w« If?)# ia att««pt@  ^frmprnm 
fw« l«i cW-orti# sai tta Tm^n% feiMif tl»t w©a 0a 
ITOl©Sf®i li««ttag «lf tli« ti'lfalist em^wM mt 1%» 
•iM-Swal «&® farths? 4mom%Tmt&& %f -tti® feet tliai 
mm aifei s^ etaj" «ai. at ©fMMyy tsapgyi,-
te8» t# tris^gi^fc^lltai :liai4i«8. mm 
a jmllm i»lii »hi«li -ia-eoiBpos^ i at 19S®, tlias- sitowiai its 
alailarity to st&Ms til&ryll®a4 eempomis# 
Iff) Kmm% ..lss»: mm (•»«!)•• 
— 4S'' 
isttiwiiiatieas m th« %m§ 
tere l«i i© tfes Im dtlmts 
sftlmtisaff il#»et«ti0a i® pmetieailj ©o»|il:®t% while ia mom 
e©aeiniti*toi- »©liiti®at it is. oajy partial# wlscxi"! ir *#tgfetis 
mmm ©altiftatai ttm tfcit f»^«la®-f0iat ©f b«»ae t©lT»-
mi frsst m§ pTm%wM%€ 1» tl# W3.1 
ter# imwmsA&m ia mtw m»»», teat tfc s^e co«n 
pHei with e©!©!* mi ehMlcal &f tfc# eewpswiis^  
prmamtmS $%mng t^ iasee .for dif»i.latx >a» 
In I %««a ll#t«i tfimimt .l«ai <s»»p«iTids 
wfcl.eb hifr« b»8» r»po?t«a,.. «ltli ttair ieeoapost-
t4.eii poists md tkeif ©f .iiifoiitatioa.. 
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w® Csl fQ 
ly Ifitswiaet at i^at ef teeat««* 
Q^mmmmMliijs •lrAd,i»g 
fhm ttwt f«p©-f% «f « t'rm «as tliat 
®f a*i. ir««r is Ittt Cfi).» »l» pfeparsi trtosil^ ltia bydriis 
imv flie ©f shloride 
|fS| !»'«« £# .^ !t 'goc:«.« 44. f6?S fittf)# 
J - 1  
I s 
I 
C I  
1 
f 
I 
e 
fnite .tlw tela®- m»fvl for i#t»o#isl^  the 
ae i^yltia late 9ia«t ewpomds. (79, 
f&e -salt &t iiw^u'ltla tes te8«s p»-
fsr®i 1 '^ i«tetl©a ©f ii-toltie iritti »oiii» in Ixquii 
•ffiwo a^, i®i te» fee« te latToiMss t&e 
ia-te ©tlier aoi#e<Aet-^ . 'feat tts« ito f^ h»# »t 
l»i» pre^wi |a|*. 
ftfylMa igpfiyii®,' fe^pi,fiif3,tla Ms "bmm p»-
;p«p®i ta •&© •!«»& -gtoaer o t^oysi f®r tise of tie 
©©»«gp0aiii^ . C®)». ioA«i trt.ffc«y3.Mii ws-
fapepttuei ly tai.^ heiylM.a. fewaa '^^  la Mfaii 
mlvMrn-f mi ape® -awBaelfsis ©f tie- mSim 
®alt «ltii mmf&.im biw«li@,. ma »btaiae4 as «• 
«£!.. at l.fS-*tf4y% *• Its 3fe«€ii©ii •ifh 
ef tti® ia m ia»rt. 
mMam i» liquid «wsi@al.4 ^»9latl©a tibsrat-^  
®u  ^ fmwmi "tts- eodim sslt* 
+ fc-^ Ce l^^ fc + m %• 
tli« mi "tits If^ drogott «%!» ^ Mm ims ferfcb» 
in) -tmm md Sessions, tbid,. 47. tmi (2JtS), 
im\ mstm «st »8*i., iMa>> ^ ^ 
Cai| lf«a» ffli. fcal, It, f» C1S«5) » 
|tf| s»i Scli«f«rp iM.Am.m 4Bm 10S4 (IStS). 
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®©iwM«i gma tfc# »&w »lt mM.&i immrniymtm mSMi 
mm^m t© &« tiifiMf%i»Sy«t« 
«.f 4 fe.«wiw ©f tte ieiiw -silt «itfc w%#i? lst"<ia •^ • 
»#: itesft' l» «ist ia %m mm» 
tT&pim tmmwt g f^onn meltdf- at €f® sjot ^©^—isa s% 
Wms; %%t» l«s« fteKl© ws llAi »t -aBi. sft«i#i ti» 
tyaastttea to steals %®«k itoee 
la eoatfftst't© tte ©ow^ptsM^Bf Mm tfi|fcssyig«iPmBiw 
»g ataM.# ia -«l3P mAmf mMm.'^  alttoagk, 
mtm tiis^  ©#e«w«d m for • • 
iy»af peri®i« «f tt*«» €S.«*a  ^«f t&« f^i»gsa ««s teeagiit 
tegeiw &-T' Btwng fc«3,®f«a meMm to trt-
Ce#il#  ^+ + a 
I C^g) gGeH + a—K CgHg) gOel + Ig 
imettsa ulllt Itfrti -s^ aties toefc-
FMniill' iriltfc -fc&e fywmtim &t tks mMm «w©l«tio» ©f 
^^®g0a« %® Tsm&M.mm wm m% fmoti-'lattw, ^mm&p aai- m 
mm taM«aMw@ #f th» «f iisettw . 
fsawiiw*. fr«1a«t «ltfc bf5«l& y@sal%®i •!» m. mm^ 
fMstii-tat® Ateli stowS tb# ptm^ms® mf a rabetsas# wlsie  ^-«»• 
Mff'rt.i «t ttp® ©f' litia4:i sw»aAs* -HI&sbA it imw net 
wm »i». A^ms^lg&mrn^m Mhy^ii0 
If i&f »lt, fMpsfei ft-w iipli-a l^-
g^Mssi* wiisB i« liquid toa* "fe® i!€«f©aoi oomld 
«t b« lf©l«i»i (84)* f^ imm tsitm-tei that tfc® iilyirld© *as 
Mi i««®sf©#«i i# i^mgatt mai eewplas 
ftifhm l^gmmM^xm bydrtis M» frep&t«i »3f® memXly 
Iff tlt« tlTOtsfsi^ isi# #f »aoaia ««S.atl#a8 &i s#iii» txl-
(Css), Sodim was libsratsi ia 
mrmff »ltll«- trlpli«aylf»waati» m» postjilatM 
as yesiiltiog ttm Hie, acticm sf th@ tftflw3 i^#@i»«ai» f t^ip oa 
thm .s#lv«t to follow!  ^ efafttion |S«|i 
6(CgHg)gae~+ tMg—»-6(CgHg)/.eH + % + Se 
fidph^lfstwiaiw mm Mi e0a««atr«t»i »!»• 
tiw »f  ^iaCtial Mteilal tmmm  ^its fofmttea*. 
%irii© l«® %««b. la 1©» yi«M« by 
tbft ftsttm e,f !lJ..tisi.» m t3A»t^ lge»«al» ia .litttii mmsmie. »? 
•thylMiae flial.mM.:oa,, CSf) « tte litlti«». salt m# aawoels'Sifti 
»p.ia,y Im sia«i-ala «i »» gl®*3.y ia «Ib@, se t^riia® to 
(C^glgS  ^+ M (^Cj^ Hg)g©ei + 
(84) Ssm-tta ai^  l«w% flilSj* 
(as) f#»ter Sroper, S» Clt8S)« 
(86) Q6li8eW.it m# H, Ifii iltSl.|... 
(8?) Imw: .«<a .§• Qw»« Soe*> H, ISSf (.ItStl* 
iW-A .f®»s»«»«i. 4 .eas^ j^wlite ©itey, 
mB tmmA to 'fee % e©I®A®i# li^ i •itfe m INdHaf ^psiat 
®f It#* it * »l.titl«i, of la «tbft 
»t afpsr- te- smet sellta ia -
•tifald aiwal*.* l»8M«a #iie«»8d readily lAtli p©1»»g±w 
ia ttt® »M» «#!*«%. iat •& »S 
wm wmlw^p imMmMmg ftet tie of tfe® *»s as 
£©HO»g:|-
tC g^gj ' + 'Ig. 
i«-a. hm -to «f 
s^» ©iPiBir a® ^8 Sl-»I 'Q-M, lijAmg» i» still 
.©©x*® stftW.e» &» 'tifflii MMMte 1«» ®t*l!l1.i% 
IMft tfee i«»I UttoMfh ao mrg»m%mA MTO b««i 
it #•«» r««»aafcl»  ^ tl*t m.w rnvHA M. tto' 
Xms%^ «f .^ dri.&8 «f ©f ©» 
:* $1. 
1X FIm i V M W t  k %  
la tto feileiiag tis  ^Qti^ rA iNiagtatg. or 
lltldicte »»« ia  ^erMmw fw« 
fes-tosoMi C.,f, :fi»l.iiy h»li<i#s 0*e«pi wfean oili©¥»i!S« ststed*. Aa . 
ftgy alt»f«ii. «« «t all ti*«8 
iiriaf p?®f««tl9a tsai teaagfer «f tfe« orgaacNw 
s@t»Ilie fhe l*i ettoriia m» o*«a-4ri®i tm 
hmtM p^mwUim ts its mm* It^ is laet« bt«a m 
Mti# #f th® tts' foll@irf.ag 
+ » + » i^g+ 
fhs 'pmm^TS ®f Krai»» 1»® Iwett mmA 1». tfe® pf^ par-
at£«tt #f %ei» t^olyll:*a|,, ti?i« t^olyll®iii mO. %tI» 
©y^©-tosgFll:«i,, nMcti fe*-® fr«40i«3y r«p(3rt®i t» tfc® Mt#!**-. 
tar« (8h)» i©m® ir«sl«tl©a# in tfcs mimmm' ©f worM-ng af the. re-
Mtl&a pTOia i^# h«f« %#«i -wipltyftA* 
fgA.sh«|gaieai 
A ®©laM.©» ©f ^« l^sags«.sittB was pf#par«i trm fB-»§ 
g. C0..S. sftiel «f g* (0*S g, a%o») •&£ 
mA0m§lm tomiafi ia fOO aa..* »f It »« fTO«d ef «ceM 
Its.) Ira»s« sad Bay*.. SS. SS8 fltfS)} t080 {19Sl),«. 
to# &l», f^Ua, £. M» S** il» C1951)« 
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!§•§• f* s'tol »f as^ e#im im ## .A* #f *#•  ^f» 
Ct»tlS ®&1»J mf l«ad eWLorids «rtaf « «3tf 
f1*A »» eoslai to 1..S-10'® r^saghtiei wi i«.fTisg' ms coatiiwsi 
toe {%9m hmms prior  ^ ©M.orld«» 
fh« r«#iii» me- tiMmmip m»iM »i1k w*ts% me4 mWkm'f: 
aai 4ei#i, sflei' which it m» :S*r«»l tt*## titli tot 
hmmmm^ ffcs! 8«l»et« »s» mmmtm%&§.  ^^ ,#tillatlea ttai«r 
•^mmm to a pelat mliM startsi »pam  ^
;iag». M mlMm &t »thmm% wm m&mA sfiw •&« 
pa.# f«il3e» 0X7«tal8 *tr» ..fS.lt«r«i C^*4 f* »f 41$)« 
llwtiM wat .affg®t«i In fetaa«» «ai aiii'tl®« »f 
as coapewi t»ns iaffc m%- I^ ISS®* 
•m&& tt®lt8 *, :^fk liqaid at. ii^ r a sie»o#w|^  IIms 
a:f Iff®' by a eteag® ta fom 
ivm plat m to »#«&«« M g«es* 
l^ f#||rl»agli®sla» Isfsiil-i# wmo pr&p&mi Si,»i g» (0»S 
»i»| @f t^e t^ol^ a# f* (ft»S f». afeml ©f 
ta ©f eti'#!'. ft til# »6l*tl«a *»# »««€ iO® A*, ©f  ^
5bea^«B# fS f«. iQ^Zf a@l»| ©f Imi elAflffli** urn# 
#tJlr?#i «»i f®r £»«> tews aad a31©w«i. 
ffW: SS».i g* (0.5 »1«| ©f mA lt.li §» 
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t® purify t3» mmm ao% «l»lly 
It m9 fttite toIiM,© iis %«««% «ee-tia» 
sai mtUmr i%mp* 60->6S®J, iag»l»».e £a eoM • 
^©0^3,# F»* M%. «©l»tA©a» et solv«-t it t«iei t®' 
8#p»at« m m ©tl solidified « f^ r€fc»r ©aoltaf. M'imr 
9m«m% ewyBt^ MmM,9mSt tht? matirlsl at 9M%. 
«% mA hlmk 'fkm mmrnUy ia 
tMalaiai a well-defined erystallln® fi^ i«c.t mmi th« sluggish 
that the »at©vial wm» m -^ ^ave* inaly-
il# for %mA sliiwei tMt % •.siitea «f tad tet»» 
j^ telyll#ai m# prseoat, ftBrtley .ait«»fti!  ^ the t»© 
wmm a©t ^mAmA out, rseonrsfe lb»i»g t«^« t® M©tlier »thoa t&r 
tt® pamptratfea. #f ia s Imter sectioa 
#f  ^ tli.s 65 
S§3»@4» fox* Cf>3_^3g0r'bs i'bj: 4 »!'• tWP 
ss.ii. FsmAi. mm» ss..ii:. (39). 
It i# pwjbal?!,® that the f®««tiofl «f i« 
tlie .*%©«• Mftetiea could be eliaisatfii hy et th® re* 
ss'tAea aftw fii« fsj4©i «f gtlwi-ag» 
frf.^ »itylleai 
•9»l%i*«@tssiti® tapomide m® p^par«i trm ft.S g. (0*$ 
m^%9} 9f bip«s«sltyl©»» lt#.lS f. CO-»S f• &tm} #f »mgnesi*w 
(8f| Jll l«d aaalysee wer# carrl®i eut acc r^ditjg t© the astted 
of Gilsan and Robineott, J* Ik. Chem* Soc... JO, 1714 (1928)# 
la WB sa. of *mmMm ws ii4 t^#a  ^rtSlj^  iS.f* 
m€ lali^  mm:» A# ef e'ftsr t^lt m #f 
t^ i» te «ad hattMmf: fesft tfe« 
rate of reflmip 
•^ - let.- m» w^mmd m& -ttw rflwttaimg teMd# w  ^ ©ths^  uMmS,. 
im^m-rn. Mt«r- 3?Mlwcl»g for ©as i«r^  Wm m%-^ m Kts freed 
i^ m mmm& »pt#»iw asft ®0 »!• ®f #y hmmm me added^# To 
 ^©olatiM  ^ 60 g. (O.PSS Kolo) of i«a,i cnlorii® was added over 
% p#r£.®fi. #f IsGfUfn' «ftey wM.€li .fii,xte« w# »tlrr«4 aufi 
m&mmi im -its i£%m' ^mMw^ «»®i£,.^t i^Telfsln m» 
mttmtmi wiih. ice ®8d a»oaS,«a cM t^rlfc, Mi »l^ g@ 
it4##». ^1# »t«2lsX *«8 i^ wisfesJ a®id «xtr«ct«i tm Soxhl«t 
wlik i&^amtorm for s«v«»l te«»» fe»eaat«ti#» of 
tti» m& of alwlidl e«M®i i#f@iitt®a ef -i»sl3. 
fesl^ t-fitll®* «jsy#t«ls« file r©sii«« «« farttw «*tmete4 wilte 
A*. «f teltiag- 3^1# :^ ^ ih ft«ii^  s t^tooal ?h« 
rnmmt wmB 1§ g» » lE*  ^ a® 
fwm rn&meSsm-^mMl M-artw# moA -Amm StS®«-
Msl* mieM, tm », »*?!• .f#a^f F% SS#«i, fi.W#  ^
1W.# e«pji«i,: liilch has- *»% 'b®® .pi»fi;©iis%' •*«# 
first If if, !• !• f©»»® la tM>s 
4 0»f »le yt® of jg-»®tl»^fpiieiiy3aapt«i* bmml&m in 500 
A, &f rntkm tim iwm m^mlm ms •rl^ mm»3  ^ at mea 
• if • 
SS.1 g.* mlm) #£ 3.«sd mm 
tymr a ferio# ©f fmr tmrnst lf%»r -fottf tottfs siiltio»al etirriitf 
at mm ib«p«»twe, tli« ^xt«r0 mB h0§mXfMm4 «»oaltia 
«l.i4tioii» Ths hm-wf aliMge m» ftiterti 
•aftsr isfetsl 1%-ms -axtmftt## ir«ll toot eVl&mf&mm W.stil'-
t&tlm ©f of tit ehiostsfsw msA <»Slsf residtei 
la %km mt i^ r^illization 
fiw «. tAxtmm mt mA «ieefc9l g# 
mi j»tli itotf# etys^ s; a t^t^  »t 
Wwm- tfe» Jaf»r *»s 4»i §.• of tetm* 
iidL,tini aft 
teal. S«3.««. for CgxHgiOgjPbj f«mit fb, »»t?» 
St#4f.. 
Biis mm&U.mA'wm carried m ptmiemlf for 
tte tfepas*tl«m ef aglaf «©1.» «f 
'bx^wli* a»i: ®S«3. ,g, (0«Ui wl«) «jf 
1«&4 eis3jirlie« fh« slwage .Btetaiaei, aftssy ms 
«3rtmetei ai* of cHLomiom.*  ^ f&e esyrlallltte m% rial 
•liilftfc »s|iaf«.%M mf%mr eooHatg lais *&» «i tbe 
»»thei' li^ wr to .ftgaio ®xtrsc% tfc# fte®# mmh 
«tys<stt«» fielded 59.7 g. C?9<) mt 
Ci?yatalM»tt»ft f»» gsw v@st p«l« 
yellei ervstals %h\clk %.% ISt® .'to a biaelE 
St 
w. gS »« 
fto #tl»r 0ft m mail mmmt 
#f t«a .seJJ.i, which wm m% 
FMB WIFEFLAL wm FTETA-^-WTFEOXYPA^^LLEAD# 
iaaa.. &!««• f« fom#« Pb, 59.5S, 
f® & tiMmmid ls?oai€#, 
ppsfarsi fsw tS §» {0*€ft mlm} ef Sr^ »»p&«o«tol« nai It g•  ^
C0»4® ©f ,l8®gl#S#4WB la gE» i£l* aff » f,„. •C0.,1S 
tels) of l«ai m» mMM &wm m p»rloi of f^ ar liottr».» 
M%mt «a p»si^ ©f ®tl»tng &%• mm taopera-
tke sixtar#. *:s l^ twifsei t^h le« ft»i «®oal«K eliltfli®..* 
Afteir fllteiliig m£ drying th« 8lMg% It wa® t^raetei twice 
lAti fW mlrn «f ^Hisf chl9B®f©i«* flgM,llsiie» #f th® mjor ' 
pertioa «f ael^ smt sai &i4ltl#a tf ©f «3.»Mol threw 
« lAlt# ej^ ftsUla® pp#cipltat« '^ el «t If 5-177® 
»ltli ?!»' ylsli was Sf.f g*. «r SS*4f» 
£m& «ixt«re gav© a p»r« 
at IfS-lft®' •»iilt <sw»p©8itt0a* 
ma.:^ mea* tm i%, 
I 
i 
I  
s 
m 
1 
n 
•o 
i 
i 
-g 
I 
I 
%4 
id 
a 
Nc 
tf 
S isr 
& 
*1 
« 
& 
fS 
tai^  
ef* 1  ^4 
0 
<+ 
Vi# s 
i  ^  
•SS' ' 
5 o H" »-% # © 
% 1 
#. 
& 9 
.0 
p" 
® IS 
S a 
•r |>!^  
!•*% 
B 
'*« 
» ». 
0 
e 
9 e» 
9 
i 
'p. 
•M 
(* ¥ 
sJi l"T8r 
'i 
sa 
Oi 
It p 
# 
»<«• c* C^^EK W W 
m m 
m 
if»  ^
m 
cn 0 tn 1  ^I $ 
m 
& -Ht 
& 
»*% 
*... ,.* 
* 
s 
ct-
II? 
» 
#• # 
.fim0 |A 
ftb 
P 
e** 
m' 
m 
m 
o 
*j..=ai IT  ^
a* 
« 
jy |J» 
1 I 
I 
1 11  I 
^ I 
I 
II I 
I 
8 
I 
I  
% 
$ 
S 
3 
? 
i 
I f 
I 
B I ? 
f  I I  
a I 
« 14 -
leMasoa Cfg| pt#f8r«fi la Im 
fl^Ms % ®f b3«lis *!+>• 
lead €fel©i*i.-i© mier tli» sme «»»iiti®iis- in pr®» 
ps»ti«a, &t tstrsffc««yllsad tfSj# It was bepei tlat Isff 
»«a% #f lw«p aai « gterter r»a«tt«i p«r4oi.| til«-
f^eissasplanyH i^fci ¥a ig©lat»ii, tet littl® so©©«s.s »*t 
scfcdwei# drl^ ard reaf^ at •»*« pm-pmtsi imm iS g. Co*tS 
»1«) «f £ l^JW®»b«a««E» a»i ft.Oi g. |©#:fS f, a-teal ef »g-
assi* ia fSO ef stlar, aai t@ tteat kept at 0®, 
ii.,,4 i# CO#iX m%9) ef l«id. wm ttifisi teiiif a peri©4 
of #me fh® oixtiir© was tm fe«r tours wMl® tfc«. 
eeeililf M.%h «« allowed to e«#-. t# S#» ffc® color of . 
tti« «ol*ttt©» «laaf«i f»ffi jsllew t® ami ceatsiaed s 
;«»11 ««0mt ef i&i^  gasfeaitti  ^ Mt#? i^s^ lygis with 
fldo i^s tte© «i«ag@ *»g flltmei mi «ai «tm6ts€ 
*i*li boiling fl»- ottewifois 
yieli«€ i*lS f. ©f a f»dact ^el* «ta%«rai at ffS® Imt dl4 ttot 
a»lt cwfl»t»ly at along with, 0»?S f# mt » #©!£€ 
St ihm the 3*%t«r att»rtal was mflmmA t'&f 
tm hamn ia i^eai® thmm a© shaaii©* fli® ethor 
lay#r yi«Mai a Ismty «il stolefe me gi&Jeeted to st@sm dlistil-* 
fttl leMRion, l^ ctoral DisB r^fctttioa, tmm Stata Allege 
imm)p. p. ?9. 
(ill Gilro mA lobiason, J. §&e»« tSlS 
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soli#,. #lite& ms wmmrnS W' filtmti©* tte©«  ^s ®iat»TOi fiss# 
ps%#,» ftes lifiii ws til## m a ¥©iliiig M%k tm- • 
W Mmi&s a pmssm® mi $ m.» fe »«»•• fes»»i 
ia "wrnQMrnm 1R» Mfiili i»» m^& filtsrei tteon  ^
* §ta.s« mM wml^  is s 0Mm eo»t.&itt®y» lO,! f» 
m i# •« ©!)»• ®H_ch <l»coFiposes 
#v«a im m Sm .iayi tfejiilBg*. Iteaction 
*itl» m^$m #0i»» t© i&m « f«l.« »li4, mA tte#--
f#» .'lai itt ll» aai hairfllsg ©£ txi-
'swst to® -earril^ i .««it %m w laert 
ef iadiaaJ.# 
I» test «ffects -tiiB of &Tgm&%mA 
tsil«sl» Sa -mmh m that * •s'tebJ.® ergan®-
Isfti ©0®jp®S®Bd i® aee)«p®l®i Isy a iep&sitlott of 
Si« #®eoiEpo«itiors «f a l.e«i e®^9«ii wy b® 
wpfss^tai mtl^ a (1), #Bi %&% ©f « fttf 
m m 
+ m III 
fl» yssQtiosi, «f l«d ehlo'»iile Mtfe Clrl:pis.3P€. rsagsats ia .all p»l>-
mMM%y l«#s pslmAlj to %hm «f Igfb cospowtit;, 
 ^•iwattofi (i), laatlaf tlt« fsaetiea si*-
tujre mmm -to %hm S^ fb' ceffipoiaii# *«ofii»g %&. 
•fmttott ao(»«e% tfcs latter decompotittso t«iks« plsm at 
-swfflaf ratsa, «ai 4a .t«j'taia ©a tli# fsytS.emlftr 
1 gpetuf im» »t t«k# plae® at all* 
fh# tli9ff»ft3.' stftbiliti## ©f fwr# trl«3yll«i ©<a|i©-wi4s -vmy 
»«rfc«Slj' *ltfc til® mrfl raMml «ai rmtm ot 
©a«p®aB<® i# isllae»e«i toy maimsr in 
rttteii tfee raaetiM i» mm%* la th» fuming exf@riaettt» 
ftifctaiptff fcftw b««» wis te 0©Tr«lat®i, te s®#® tfc® r«3,«--
tiw mtea #f •Smc&m^aiU.m ©f »«y«ai e@ii^ iad% 
»i ffwertl »«» t#%F«MyiU®ad mm 
fiABteayll,«aii .Fa»a.tio» ef fgtraifajaayilmi 
heati»f la » «eltlaf-p©ial t«be, de-
t^Mat at IS .^ i«t#.131o l«ai 1# 
tfce y«ai.sAaf is »l.tlag, #t tS#, 
E»a«« (SS) iixwei ti»t smm 4«»i^ oaitlQa to^k 
fla«® Mlm$  ^ito« a s#liitioa tlis am^woA was l»atei 
1» a g«»l«d at «ai- m% ia solution* 
iii, ttw p-etaat 4irr»tlpttl®a 1 f • mt t3d.pta l^l@si- la W-
«1» #f ify w# siwly at i^eh 
tare laettllie Imi. *m kf%& »flflal.af fev ..siaat^ i#, 
tl» te&t g©l«M©a wm filterod aai eo«it#i. tSlt# wm&m» ®f tet»w 
C»»p# cry#%allia#A, w»i#3.af #«81 g# {t^ |» 
i»c«pt-sss ia tlis telli stats «t If# iat® 
sat I««i |SS)*- -.tamUM C?«| ewf4@i ©at. tfc« 
hy wetlmlng 1» for llw hmm t© oitaia 
sa «esl3.«at ytsli (89%) «f 
if©m teatlnf t, f« &£ %x4*4*t#ly31«aai ±a i© ©f 
ig»laS.lt« %mi wm§- Ae s^ited sJso'rtlf- after lfc« b«lli«f~point of 
wfts xmcMdrn At%me- »fliixiag th» soliitloa fm «a« toof^  
it ma fi:lt«si »ai «o«safea%tt» «f 1§ itl« #f 
til® prtelpitatloa of l.»l f» ftOi) »f 
Igi«.^ telyll9adt ForaatioiB ef fetgftHft-'liotyl.lgg.a 
fso and foiiiN-t«ath8 gy«jss #f ti4-^ toly31®ttd wms t© 
.rsfl® i» Sd »!• ®f asylea#* mm 
»i tw lews' «ixti*r© vm f£lt®r«i# Tkm ^%vm was 
disMIlst mi the rssidu# f»-tt «leohol t© yi«li 
1»S® g. (90i} of tetrs-fi-toXylle&i is tfc# f©» mmMma 
C»..p. I22«lg5®)* 
.Anal* Cfeici^  f0T %#8#bi ffe,. !«.»• f#««t ffe, Sa,.tS# 
Ansttat |fS) f»ia# ttet trA-^ '-ts3 I^l«si *«.» ie@©»-
p©sai %y »fl«itxnp n -jQrlGn# .goltition, te.«t :»?»a «ft«r tS 
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aetl&r agiats mre olstaisBa ^«a «a 
»aitttaia«i s% for f%vm fecmj*s» 
ii3£tig» jtf m&. 
It m» ©f to a»e»rfc«la if t^ tya-ralsttt 
ImA mmM fee obtainM fp©a feeo^^sitiea &t %m •. 
im tfe» p»s«nce aaeli ©Irrlwsgl^ , 
tis® t*» tfesfsesj 
<»f Mmr€ingi.ff Zm4 f« C§*W5 ®f 
aai' f»ii g. 0*GOB ml&} ef 
mm mtMxmi ia 1  ^ tm 4 
#f tfc# preclijita-feiwi by filtrs.ti©% fi# xyl«« selmtldii m® . 
»»#«%»%«€ a iiwil ToliB?.® nnd 10 )^ ef siiei. 
wm #M&iaei S.S8 g#> »f rtdt« :»lli s.taj»%®t  ^.gef-
at Aiii fiK&lly a sglaaf-H-qtiii *% fl» 
s^ ,i «» «*tefe«'fe»i -Ath iOG' ©f l#t sleok&l, ^«h ispssttei 
stdts oseSes m «©«itag» fT®» al@oli©l 
nai #»» fwa f«fawl»w w-llier ffenp. 8*if f*. #f tstfa-. 
ffieltiag fl» ia»dl«ble 
tmm tfe® «t«ctioa m# th»e M»«» froa a 
Biirtay® #f hmmmB and nlsehoj. t© yl«M ©•§€ f# #f 
MlfiXmM at gS7~fl»®« 
Bi« i4Qi»w *«« cosMasi: »ai wapsm-tei t© ity»®fs, 
aai th« seMi: m# *ith p®t»l«a *tli©x» C^*f» ' 
• f s • 
mkiMmg re« t^ftlii.s«%t®a ftm 
fte« wm yieyystalliaei t*io,« from 
ft of %mm»m» aai t® Q-mM f *. »0i?» t«%ra-^  
t®tal fl«ai. #f fill, 
§m «*t ©f m« iff«%#*»««• 
*Meli .M.ght la»e %«©» m «mpe«Qi wm is&iate^# 
IsftrtAaias -fet li»gy !»:<» iMm + 
.yl#M0 ©f ifc« 6iA:pa.iPi SNs^ «a% 
itswrf,€» C« ioiliti e«6 %#• ®b-feaiii«i %y reaetfes ©f' 1a^» 
ph®i3 l^a®%^3» uS-'Ifc • ^ ystMy# #1* Mrf, 
Cdf ie i^ei# ai«b3i^  «ai Ssehwsii (fij fomi %&« «i3&» 
tar® #f 'MMim fe»teres m th» «qvd.libAi» 
If + l|prg=sF=s'M .^r Im «se®^&»s«f tM« fenniilatl^ a  ^
M0T «#§» t© th® 
+ If +^ |^pg(CeHs)sCP  ^
fh® ii»4g»t€ ma^mt tmmi T«aeta MawsHy %© 0m$ 
-mi- 'bsi]^ai^Xais«M.« »eJ,4 m @r 
Im&mA m *aF .ff»ferfei.«» te 
eowja wtth ti® It ms tl» himatf 
iygt«a *i^ t. ttia to tiAa l^l«ai :wip»Mis f®» a. 
fiiff)! ««i S®e-al»#, mi»a »»« m%hm^ 
#»* a# (19S9), 
If meM mm »f Ws.& teis^ X» 
l#&i haitfe itertli %m€ fte« f«2mtl«B ©f s tflaiyi-
3.«»i 
1^+ l#-^ l^ lfl+ 1  ^
• Wmo&m m9 f««i ta #«« fe»%we« %tm- 1mA «iif©ttHds 9»i 
aa^«8i#ii» hnlxde, but ia « a««i«r- *M.eii iwt 3,«ai te 
.#f s stable liafeifi# If tlt-e 1«»4 mm  ^
po«Bi »s aaoag thoa -^*Mch p»»#«»s ©-sly •fclesa  ^
flaai «f •tti0 »««« » 8rf..g»rt. 
«fsiit mS tfet tst3e*faa«t l«ai e®^asi, fh»«, *it& 
tii«- mmt Bwatiea »y fea^atei •,§ f^ Iiwst 
t- (Sgl5|^ --+ -g ifJ—^C€ -^|>#b + « + m 
If starting -m^mmA .sl»w«4 high t!ie»i^  
gtefel'31ty»- i»Sa%ti *»- tfc» («i* lesi 
l©Ai«» .S«^ "fes m»m iittfe ti€fiyeJ©&«ytleai.» 
*#—>C%H32ls»i 
fh@ #f m Sfd^S'i •fsstgsai tmm th« tyi*ai«fe lesi 
e©^«is mfpssmMf m§ mt ia® t© hf wspi^ siw l»Mi«|, 
rta« fmtMm •fitti 1I&® lialli« ts %li# «hfftae« @f f»® mfiasim 
f»# @a3y "fe# 
'f 
•*» *» 
'&» Msmy wlarfeirs *8 pr©p«od 1 '^ «3a©«i:ttg: %. g». mf «at^ « 
mAwt i^ i^ y i^ ^SO m^} m& 1»S f, #f i«il»« mm% ia SS 
«f will tte i©A» i©l«r I». tiit 
e0atai.iiaf |wspel^ d®d »» »M#i, 100 
3^* #f tfy l»®iis«» «ii 2»1S g« (0,005 »1«| ©f 
ai^  i4'3ii«Tt m& gtiTP@4 at f«» e« la .a^at .©•»» 
tear# tie I^wfeioft beews mM^mbly iss%«r, m» mO" 
ttaaei imt six '!»«»% '--ist tfeat Hm ' & stTOag 
p s^titw «i#r t»gt, mmvwsl^ % tte 8#l.«tl«a m.» 
c*Ao»tei litft mi^ mm 
golflti©a, thmm was 0*fS g* 
C€ISS) «f Ihsttiseit mM.tTm li^ er, sra  ^ 0#ff g# Cs0| 
®f C* f SgS-tt^ l 
t© pmfi&m€ fmm l»ti g» &£ imgmsim 
mi tmS g# «f in a aixtur© -©f i® -lA* #f «ai IW 
ef *ws 4#S g»' (0.01 mlml 9i 
ift»r fm & tm « «mll a»wt ®f 
jmllm pilli m tt« sii«» «f th# flmik# last ms 
*pp.i«i. i&T m akttrtj iittttl t&® »lwat to 
(if) a® technique mplojM fer  ^p3r»p»sti©a .isi 
aaniptjlatloa of Srlpias^ : iP0Sf«tf ms ms@i ta all 
t-saetions involving th® Mwiy Mxfear#.. 
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{ZS% g»| »s #Miff«i iA.th tb# 
Vtmrg irfatee tm tiifes iajs *t taafi teni^ mtB^® ai a a«fa,M.ir# 
eetof te»% *» ©Maisei# Th« rfxtnim «s fi?« tli« »*f» 
a@sii* aai fcyi^ roljs^  ^ afto? wfcleii 0 SS g*. ©f, mciMgsi tri*o«-
wtbft^ l^ Iltai ms raatwei l>y filtfatioa* fi« filtete ws® 
«wp»fmt«i aoi tlie i-asiiae «# ftem ale»l®l 
1*1 g, |Si#7 )^ 
»#l.%«i at 1SB-1S5® »ad iaposited lead at 
la»i« f©y %|%OgPb It 1,. If•«§.,„ f#w^* 
fia.'^ eleli^ ai»4s • fism»M.m $g TA&s^ kssatXlm  ^ loita# 
fte eel#? tsst ttsgatl-re aftes- t»tS §* «f 
l«i liai h0m milmmi t&r twrn^ tewe wii^ *4i® liatjy MMnm 
in fS A«- «f lad 25 Am «f #%l»er» fyj* tk» mmetiom 
wlxtw0 wm #fetisiiieii X#P g* (4&f,) ®f iodl4« 
(m#p»  ^m ai»4 saltiag polat »itt tiiir 
prmpmrni % m&th&i mt Emmm- (96) » Hia prsBmm &f 
a •aH ia»««t «f ia»lubls l#ai ioAi® we#  ^& 
tsst CWl* 
(96) tmuse, ier,, M, gOS4 (1821). 
(Sf) A mmmimt i«»t fer lead Ijalides consitta of diasolviag 
« waH qmatliy ©f th© i»t@Kl»l la ft tm sl» a. 
saturated solution of asmoKliisi seetate, Mi precipitntim 
of yellow, insoluble l©s<3 chrojaate by ths addition of a 
fm drops of potassitam dichroaate soiutiom* 
- f9 -
After S. ,f» #£ ti^ *«sStyH®a4 had %e«a f©? e3.fht«« 
i@»« «i#. MMtfr « fwgaMiw e»l» test wa® 
fhe ms iecsatM imm mmm m.^m§lm & .wOLl ^m% 
©f ieHit# Sidjseiiwit t© »»g obtaia«d a 
aiAli sdltiag at 3.S0«iSS®» . After »e*f*|a33J.i*tl©« fftJ® alco!»l, 
tb»w m» 0*BS g. (? )^ 9t toiii® ia tli@ 
foa @f pal® fs^ l^ w leaflets, mftmiag mi IS  ^aai aeltlBg at 
fttftter eswai is^ wktlm ImS loMdm at 
tlO% 
iml* GaieA, I., tt.Si# f®»at I, 
tetyaA r^lig&i 
fb»t@ ms m ©f r»a.etl«a 
•«d th# syataa sf t®r a sAx^m «f -Qie  ^tei l»«a 
flax«a ift m selMttoa fm- 1»«8 «€ l^oroi 
% itffli *i »eov®f*i mcMngei* 
fe'^ ik-^ g i^feea^ iiuesfilesd w«.t r«e©w^#i aacM&a^ i 
»f%m li&iira reClttxiaf Mm»w ffllxtor®* 
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©f isMi®. tte «f !»«»« aad' 
M,#-#«ms« Its) 
l<»aM.oiB» iri.th gi^ Lftge&a aai ^Batoaea Agl.ia 
A mt tm64 g« (O.OOS nol©) &f 
lm4 M iflL, ©f «•» e«sl»a Ity *e«g of » im*-
salt fefttit sai &#f4- f» (QS&& »l«l ®f loiine, iS.s«oiip«5 in ?S 
•il» of «rag to ieinMoii afeptis#:. flie 
jmlXm fTOelpi%«%®. '©f (©»^ g»| mm fi3.i@r#i,, m& 
tl# filtrat©- wM.A I®#t a retltee, **f. 
eiy»tal'lj.«tlett8 tmm 'Wmm m,s ©%taitt«d l*t 
f* fSO* !^ @f Ca«f»  ^
iifi m%. Wm mtUMg: l^ol «f aa sfs«ia®»# 'fkm 
^C0hol. wem .«vapor«t#i, a«<i %h« resiim# wme ifefygtal* 
liit®i fiw -p t^eol®*'- 9%ime (%•## to glw 0*t4 g* ff•ii) 
ef tWLok eamg® wldclj. S0ff®a#!i ai ll#' aai *«ltei at 
Mai. Cale«, for Igt I, If ,iS« f©wit I, S?«St.», 
aad Ioii» 
A of l.«ff f» |0»»f w3.®| of 100 ef 
sWmmtmm mm sAtei feefwi#* to a s«sf«s®loa 
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4 aolution of t g* (0.0046 #f t;rf.^»y3iesi ia » 
:i^ *, of iMmmtom mn msalvi 1® moM-m w^mm #f ify 
lat® the rnlntirnm •fyaclfitattem ©f 
& «M.te s^ ild 'aaH sftetr «ar»© -^wte# th« 
®%pe«« ©f dtt0i44» fcs »l«Maa 
IRi® »li4 'Cl«* §•) »tth. 
;^ »QirfL«« «.©®tat® seliittoB wM-sli ?s«0ired l.*Qf g, 
elii«rii«* flie iai©liM,« fe^ ioa Ili.Sf), *Mds &i * t^^  
wm '^ wa lie iiettiertl# by e^ arepgioa te-
|»*f« Sg4-^ g6®) l»y with m@ms& ^mr%^ 
m^mstm ffee mlm%im w«s swfwateij, 
sad iter® « trao# &i Ait® solid »sidii®, which 
iii wrt s^ t» 
^^gtions with S0ii« ia Ma^ :idi, 
me #f llciiitf swttB^R «» a 0©if*t f©r %h« r©«tt#a 
l»«twe» »tals safi ©rgaate^ maaiatt ami -tin e#»f®wis 
l»s ftwsi ««Qo»»i^ il.|» »» s^ ewfiitt#! iy tjit 
Mmm' mf trmm Ci®l* By tk« »s®tioa ot » 
©c^ o«i ©f  ^ (m «ltli ieia«. ia Mfiii. 
a^msmia, tto sol^ m gsltg, r©s«lt«# Th e^> ®a3.t® wty -tJw 
Is® tfSfttgi ifitli ofgaaie !iali«©®, or, Im soae -ea«a% *itli et&er 
|it| l®f«««©g te these imm^gMtlQm mm gi-vm ia the 
ii»t®?4eal s@ctioB» 
4^ • 
MJ4©8,' .ewistag- m-Mm Mttie te %e Tmmw&§^ 
M.th Wm «f tli@' 
tewBslysi# @f -^ 0 i«#.w sait irt.tii ^»sid« cW.orid« resaat® 
ta r9^SM&mm% @f the soituB wiffe lyte&g« % aa 
aatellie 
•»» i»s^ tlaa ©f the vmimMm. of aai trl» 
teHift# «ltlx soili» |iW|, m mm&mssfvl 
hma, ffwleosly report®4 m thm ifsaettow# «f 
!.«•€ io lAquSfl -iww^I^Ew 
e«ns^ E*i!f to m pemvimM -m^r^ -seiiw 
ma mstable (101), it has besa t&m& -teat asAts 1® 
TmM3y fS-^ pttPisi- !«• liquid ij^ s a 
©f tl» tidaryl-
l«wi m&mS. em %» feswd*:' ®f a»th«i"; ®JP 
i©#.m »«alt» tft. feimtAoB. nf tt© Mm0.m trimy11m4 sAt* 
fjwf of tlt« ®f Mato salts ime by t*«st« 
|1O0| Calingasrt, Gh«» Rg?.*  ^ 43- (10SS)j Galiiig«ei?t «i 
SoTOosj £* Ogg« tem*# S# CK30 (ItSi)# 
(101) Foster, Cofflmtasieatlon to E. B« Towne, Doctoml W.s» 
««rtatl.©% loiwt State 0oll®f® ClS^5» P» 
/ 
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MX 
W 8S mm 
asttt 'rt'tli m &TgmsA& .halti# to giTe m w^*stfl«El 
Itt^ to wmm mfe t© repla-eo tlt« 
®©.|iw sta« %!- i^rofsn, 'tot ftltfceagli s©»» wiimce fm t&® 
«i.st«aee ©f ©rf«a»ltal ms foiai, »»« «f thm ttastabl# 
fy-ammttea «f ffa.:sfefi»33atta 
fo a aaspeastoa 6f S»24 f» (0,004 B»i®) ©f trlpi»^Slei,i 
ia 1® nl. ®f llqiaid aaaeai* mm mMM 0 Oi5 f* (0,a>4 
f* a-te®! ©f ,«#:« m% 4® MaH ffc® 'ftslAt# 
af%«r ewfewfetea of tlt« -wi *itli ha% eW.®*®-. 
t&m* fkm wm t® m s^*11l t©1«b» 
mA SO ml* 9t siettei aided, 1.01 g» CS4ll| ®f trl-
pi»ifii«ai t»pa»t®d mt tt»f« ffS-«f®K 
'Rr«gwm-M«.. #f •fgla^ tolylXmi 
te .faaatity of f©iiw <0.1M §»} ms mMmi 
S#t5 f# |§«WISS »1®) e# MsmX-mS. las 
iSQ" ifi.* «f 3i..t»lA fl» ttwjgtla mm all#*ei. te evap-
®»i%, mi. raiildut- »» latwctei mi-tt teiliaf ©a 
y J^w of a#|»jm-te4 *liieii 
seltti at IS#' mi. ta a feA- iiwiii 116-11?®* 11t« 
yti^ 4 m@ l*fS t#. or 70$g, 
f#r Cj,^ Hg2.Pbs fb,, 4Sat«. >om4t 
iS 56, 
•Qmn of TOS -iaspwdsi la fS wO.^ 
©f ULfUli ia * s^®-»il:iS' ftafsl «ltlj a sttrreff# 
I tUlgbi mmmmm «f g©iim (0*09 g* total) ms *ii4«i te tfe®. »i,x-. 
te« i» g»ail pi®w% i^ eli *e»id.-tei S.« a itsp solmttoa. 
giPss ©f slil«ride iiswl^ r©! ta Ifl »as 
nai»i insp^«% *liteii €«»«i 'i^ s mi&t't® steaf®  ^.f»y» fh® 
«wi^ * Wt« .iilwefi 1» «fafBS«te «t »&©« t^ syRtat^ y snd ths 
gsmf r«8i?lw »s «t»©*i94 *tth 106 ift*. «f i&iliaf etM«p» 
lrspw»tl©m ®f tile etliei? left & 1*I%® sftlti 'wltfe m b»31 
®w»t #f «©#e» benayl chloT?t#«» fh« was rw e^i If 
WksMag uttl SO of cold nlmMl* fke laaptesfi*-
IbMtssylleai, weighed 0«e g» (60<> a®3.t«i at 
we^ fWHimtion trm slsohol, tl» mmpn  ^m t^«A at it®|, mi 
»hmmA » 4^m§A&m. wdmi wi%h am aatl»t£is if^ eiitea C10F| » 
twmttmMm^. ef t)d.«4>> l^yibe»iraipi 
mm tMm «# #f pefiai ma »IS»i t© 
2m4 g* »l«| «f ia. IWS «ai* »f lifaii 
0mmAa,p vMeh ia a Itesp l»l»e sol-uticii* . To got»-
tltifs mM §-^  g.0 mt hm l^ im It .#f •#%&«%. 
wliiA i«ffc s Hffet gr^ Pttspea^sloa.- thii mmsdm ms &ll«we«3 to 
wsfoi'&t#,. «i tfc« feslitt© «ia«  ^ l#iliag #tfc«r«, Ivap-
(iOt) .Sllsaa, £• 'l&m» i#®*. §§•« 4eSf 
(X9S5). 
e# tte left fWlte .»»**««, 
«f%®r f»» aleoh&l., ««ifli9i g» CS )^ sad 
ii«lt»d »t 81-82®, 
y §®lei«. tm ffe» Si#f&* f#«it Fb, Si*§8« 
(1*4 g»| •«# ttmied «itfe. @a« 
•leat &t mMmt. ia 1 -^ A» #f liquid «w»ai«, fowlag 
©tepay«-?«i i!sil» ssit#. clilojli© |§*S- gm) ia S »!•« mt 
&t I3t« mmdMMg s^ sliae ms «il4i h»t 
elii0»foi«» 1ft.® eia««-f©i® *10 fflaevaft, awl tlie r«»iia® -^etys-
a^itsei ftm ^mh&l to .glirs ^hits »««&©» stlMag at fS-ff®# 
Ste fl«l.i m# 1»SS f.« .or iff* 
@aie4, f©? S||ig4 », f©«ii 
ai^ tly iM»r® iihaa «a« i®.# t® 
«B wii^ waaioa ©f t»S4 f# »S,®) ©f 
lAi* Ifc® fftlt wm ism'tti wltli 1 g» ©f baamyl 
la li w^m ©f «ai s®wai« evap-
©ratsin. %« »» •4'Ui lsoill»g mlmimlkf iMiA 
e^ gtsla «& e®oling. ffe® wets ©ifBtsl,* 
'M««i imm i© ylmlA l«i g» «f •'Ait# »©•&«« a^ tt* 
at 
Aiiai, •Ca3.«A» fm Vb, Sl»«» »»wit fte, 8S»;tS. 
IS' tfc« i»  ^ »«Xt, tmm g*,tS' .g* 
»14 ©f trf.^ dtelis3Qrll«i «i i»HS g», g» «*«) of 
«ili» la lii' A. of lifiAi «B K^I», *«« mOsi ©•?S f• ©f 
0Mt,<»rtai» ia W wtlw ©f #fcii«f'# fee 'j^ os^ idla i»« maA tii« 
jweiltts tdti li#iliaf aStoieefef*#- Sia-tillatisR ®f -fart 
»f tha aa^ ' 'siilt£-« mf m. «^«aS. «f aXeobea. 
ia tte sepftratxoa ©f fmttm-0»t5 g# 
feeiyt^ JUlifatitfa fmm m &t ^mMi. aai eia®»f©a gav® 
«, •p»#ie'|.I«eo^ -^giag- «t -Si®' 
&iti» *« frepftFti. If «#iiaf %m 
mf 9^m t® S«S i» (0 
I» ill* #f UL s^fti mmmiM* ta» gfw ®f 
(lot) M-smlvBi. ia 10 -al» ®f ©tlis? ws adfet to •tt® #eXsati©ii 
'Ite® r«^4«» mi'b0T mmp»m%lm &f th« smsi&i^m ms 
®bia ®«f^ aai ms pr^ aMi ia »m iispura state "by 
Mr, D. M, Poata in this lafeosstojy by the reacttoa 
of triphaayllerid eliloride lA'^  hmmhydbiyjMa^ smiwm . 
chloride. The compound, obtatmei «»ltsd at ilS®,. aai 
ftttnlyslf Imi g»ir» li« fh« impurity m»-
probsbly s^ e^-tetraphenyletiiaaei, 
Gilman, &M Sirby, IMd .^ IfSS flftS). 
fiosj 
(104) 

- to -
tioa mm glttm fllt«r #ticfc, ssi tli« 
m%%m TvmmmA hf ia ft st»M ©f fli®' 
residue (0»4 g«|, m* of tlie sthers-: 
.s©l«l>3.» r^feisa 1,7 f» 
#t 1®® Iha l»oliibl» resiiae 
coataSjtei a© orfaals feat was stewi to coatala fte#® Imd*. 
Mte»'tei Fgaammttoa of Urigite 
5 f. {§,Oii mM}. of tfl-^ tolyll®a4 i» 100 «3.» ef lifidi 
Q.M g» 10*006 f. ate«| «f Milm to prmp&m, 
%M -©GHaw salt# "Sm *l,j£ta» m» werk«i ^ In saro 
mmm  ^ m idtaj tiift isiiimtlv#. • ffe«r« was ©ljtala#fi 
0#6 g* ©f ii®atifl#4 a# iijBttff© i«rlTatiwg. 
a*p, f®® gm mi wMeh twem-§ ^ 
Mae* »t m% tW-tS#»* 
-fg^myatiaa a£ fri-«*o«»telylI#ad -^jrtie 
&iiwi ws §T^m  ^tTm f f* C®*Glg5 »1«| 
«i^  O,S0 f, CO i^ltS f*. ©f wil» ia 
af ^^«»als« ,fli« »8lt i«» ai»aol;yge4 with, Bmamim 
"bivmidm aai-^  tli®" mrn^M m» rnmpomtmi. mS Bbmrbmi la 10% 
jpaidle, &el€ la & gsta To tlt« r«d t^ eidae «a.s K© 
Am mf sai .suliittoa .allewfi. t© stand tm- ©a® hmff utelle 
eoaasctisd te fcto tewftte«. flis ,r»i color fsi«l t# yall^  aft«  ^ • 
aiiitlea ef fh« lo',ga» «s coll«0t«»i is 
(10®! apAm« «ai fmrn^ *Iie»tificstion of Org a^l© C<»pottai@»  ^
!«!« Iti^  ai &as, Sw York (1955)* 
fb« wlttMea *s iat© » tlmkg 
aayft tli® f«er®i ta m stmm of Mtmgm ImmAmg a ?«siia» 
®f «il «i. .file «il wm fcy *sM  ^»itli |jetroli8ua 
•t&sr fkB solli immtwAng vmn 
Cf»4 f«|« It »eltea at &f%mt taai^ af at tSS®, fh» 
•p t^mlmm m^hm msMrngM l»iS g. -(tlf) -©f telu®®:# 
tlflei -as 
ItteKaiei li»&g'a.ti4» ef tM>«<s«-*is»bh&»iafc«ylia»i jyjfiift 
fbd i»«p »X«tio« of t3!t»g e^t1s®^^h« l^lesi wm 
pr®f&r«S ly- -siai-Bg' ©ae Mal-ralwit'^ f a&Mm'^  10#Si g» 
®5le) fiff im of llgwli 
w»0(ai«» la % gi««i8h» 
prnf lfc«i «k>ut -Qt •&« wttcilft lisi 
goo idU «f ©ttiier was adisd# ®i» «tte®r :i«1.tttl.o» s1l©*ly 
i-««f ©3ra»g® i8 color, ai^  fai«a te jpls ymXkm i^ tii 
i®po«iti« #f telaek mstaHie 1®  ^«l«i Ifc:® of th® 
w»se •te «bomt #., -^ .el isiiefttsd the p t^sifele pjm&mcm 
®f tte ilaiyllgai le eo«lo#lil>l.» gst m® .©«lle«tea 
ia a gRS teettie "fee tfe© fvm th® ©tfcisr laywr 
th®p« ms l«:fS. g, C®L?^ I {%•?» lSi®lt litea-
t4fi»i m tiie t,4-ii.aitee (107) "Sm 
ytaliei f •?$ g*. ©f %ri»g»«®%ho3 f^cejqrllea<i, ii.f* £01® 
:{W> le^ ls, «a. »«y, £• gh»> S&c«. a, 1.SS& 
(1896), 
m -
.Eise».j Mi O.*® • g« 9t a»f»• M^5-14#» 
Pr8MLmM.oa. ef fei»i>wetfeiagrBbM»iIjBsd lnliAi# 
t«li g» (0,0If ms 
»lth m @f f<wStw J n 100 A*. «f llcwii 
tJi@ yei a^oaeiywd a»iii-ia fe»-
iBi4% ©f m%hm mM^A aft®f a p>rtioa #f ths a^ Mfflla 
to® «ws^ ratai.. 1k« r«wl»4«r «f t&e «*9ais was s^Ilo#®a t© 
ia ft #%»« tf ait»gasQ» re»«l.tiag #tli©r sela-
me ®»sg® in ®ol0 r^.j, femt gf»4»lly M t^er ani « iarfe 
o@lJ.i ipsa »oj%liig  ^tb# r«sctioa «l.a:te8 ia tbe 
mmmr^  t&&» wm ©l^ aad Qm  ^ g« ©f {b.p. 
1^®!, «» «!» Mm^%m *»|i» 0#t8 
«f C**f» lff-4fi® tnsoial5l.e 
g«v® « ftawg q«i3j.-t«tiw tss't tev i®si. 
In «0tfc» ms t© th® s^t« 
|«8't fe8f©re s^ tiea «f 'tli® ••%!»% ^n-fc a# gas w«s 8ft#r 
til® ntxtere  ^»taiid' f©** It tears* 
fr.i!as»tifl» ff tgi«thrl3.»ai iMlgi.ie 
To a ®f it g, CO^OSSS mo^m} ©f trittfc^ l.lead cWler*» 
ii® ia fQ© «f lifBia a»©ai& *as »iad«€ 1«6S g., 0«O78 g- ate®) 
©f soiiw, ^©li a. r«i solutioia. l«»»olyslg wm 
QBoerima. ©at ia m ebo&M isysta* oa® ®«»et«a te m 
gm »ot»iaiai 3^. A ieotli a#i^ftwr 
 ^fS -
st« wm ite m mg%9 ot stoat 1^0® was attaefeei to •&« m» 
»@tim tlmkrn Inlwa tl® l©»®r part •of tfc# eaf • of tti« adapt®r ms 
plaeaA 2 g* @f aweaiwi hmmi4®f %b» Mtg  ^ ^prntdng #f 
«s •ttflttly fhm tswaoaina lb»»ids i»e s€4«i 
to -ab®, reftctioa hy f«tly tapplcg the fh® adtttioa 
cs»g,#d "Wis folwttoa te becern® telglit mi, &M pts *»» svolv^dji 
afte? flfteffl ati«t«ii to 4S3 A* 
Om bm^m€ aHm #f #tl»y wms mMmA mluU.m after 
ttess-jfoiirfcfeB &t th# Mweais aai tli« Mi mler 
f^ SM to .yell©% i»|»»itlon, ©f l>l»ek# m®%a3.11,e Isacl#,, fhe 
eiii.sy soititiea ms filtered «a4 tlie ©tliei' Temv%§ 
tiea» as resWttsl yaHew-mm mhimetmi to mmia aiatllla-
tlon, aai 4 g* «f eol«rl.es« oil was ®bt»ia«i, to»p* -SO^/lQt'w* , 
Ki« fmmimlwg «at«£ial la the #.still4*^ ttask •iaeo^s®# at » 
Mth of 150° with (ftepo«ition mi leaift,, *iQh ladieat^ 
that 'feei«ti^Il«ti me pm-§mtm Sit -ofctalaed was show 
to 1® tetsmstl^Heaa by txmtiag' «a #tfear mlvM-on of the material 
witli eKl<irf.4«, yteldiag wMt© votB&m of tyi«tl^llea4 
ehlorii®, i®o®»^flag'at lEt®# 
the #rolw4 gat. ms ty fo*bttstiofij> aa€ p»Te6. to 
b« astaatialli- p«r« »th^» A ft al* tai^to S0#t 
af f©y 0Mlmatitta, irtiil© tjie t!i«oi«tical «f 
axygm^ f©r ft al». ©f «tisaae woali to® S®#0 s4* ® 
S4 -
fTmsam.U.m. fiem. 
fid^»^3ji«tUj»spt«»tt* eil©i4& ms f»pared sccoriiag 'to 
tte ®f CliJ»m mi. &.^ llaer (IW) Smm liO.Oi g• C0»0f6 
ml&} »f tflflMttJflatto s^ethia®, t f* CO'»fl® g, •!«») ef 40-4§0 
»»A imsa.mtm  ^ aai l«»t g* C6*Q47 iwalej of l@ain« ia ISO si. ©f 
After tks iM.eMoa ^*as ISO A. »f b»a:g«»© *a« 
addsi to isffeet e»pl.«ta folmtiom ©f the Qrigsart reageat, fb# 
b«>«a -soIatiQa wis -giphoa^  f»©« mumB lat© « lsrf« 
i3K>ppiag «oa «3#i% to a w«31-»%ii»4 s®iatioa ©f' 
31 .f» (0,0tS »1®) ©f lo 3JW SA» ©f 
b«aa«®» fe*0 hmt -mu fwoi-rfti tetag tk© aiSaitioa, aad the 
seltttiea hmms iaik Bis «t«tare was r«fita®4 
pfatJ^  tmr •%»© ksaffs »ai' t&e sel-otioa Ijt'ease isrk gmen ia •o©S»s*». 
Hydwly*!® wm effeetei. with »»oal« «hl©i?id8 g#laM#a', tfc# 
ysUoff, ij»0lal»l« astejdal filtsrsi, TM-b at 
1^ ,^ mA aAtai to «. i.««p fs# at lSS-4ii®* It m® il«». 
mlrmd ia boiliag filtered imm J.*S g. ©f 
s&teriA, aai aa eti»i toIWS® ©f «l©i>to©l aii«i t® th« filtrate. 
Opoa titer® mi ebtai.a«t 1§»4S g» mt tmmm-'jmilm erys-
tals -rtilcli starfc#i to darfe® *t IS  ^aai ae-ttei  ^®. i9»p 
Hfiild at 'tesxystaHisaMoa a alxfeiye ©f 
(1081 miasa aai -i* M, Ohm. Soc.. a. Mf» (»f9>. 
(IC®) (aiaaa «i^  IMS''* C2>9W» 
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0ii» ami fif#<-tffla'tti# p«a8 ©f .tfipli«f3.gljl»y®»»tlia»e <lls» 
In t§ fif -"bataM* »a# »hA« mmr S f.». -©f 'prartss^  
liao tm 4S Hhm omagm stlmtlM m# thsn ieesata# 
ia a aii»§m « -^0fte© i»%o a tite®.,. iMsh haJ.. ,b««. 
maf% ®ai iAtr@f«, mi »h4eli «ootaia»  ^1 j,. 
#f tflpk^Hsai -iitwivei. ia M ai# af hmmim» flia 
sai to stmA ia ili#- «teA for^  a peslo« of 
foar w»^». 1 very sM t^ attomt ©f w&b flltsrei 
«sa fswM to to® i-aej'^ ai-c aaterial#. th« ^®»r #Taag« isimtioa 
m& me^mi to ttt© air sai the »3.®r M.mwpmmA, m& 
tstpl^ e^ lsftttiyl sapamtei. ffw tiie solation iter© 
w»# © t^eliisi t,ft f« fli« total. 
@£ was f», 
loieciAft^  «a 
««» msriei. oat ia mi thm mml%B calc«~ 
i»t«d twm %mmAm$ ©f tte fr®#-^ ilag- p»4et ®f-tti# wiv^nt* 
a»: i&T %hm' »elee«i«r n^gtet ©f 
pbm l^%wip%my^m%^Mm&. f» S»,. lirtle tfca% of tli# 
il®«®elat«A is Si0«5« 
Ss« ffasttits «r© ia II*, 
- 9f -
faW# 11 
§mm gt,7i «?ww 
SS,7S ' « . «  tm 
Q-Mm »•#« Q*m% m 
§.i8fr m 
O.ISS? S4»IS t*04€ «m 
0,1000 t2»7$ m 
©,^ » zt,n %$f 
§*§»  ^ ©•§» 4fS 
Thm ti.m% H.#  ^ia tti« tabl® wma 
«at »«£»§• s lo^diiMa. i^ii®SKa»t«r «ttfc m it-m 
# •  ^l««t tl»»« thm »s»@ type 
teriag « ©»« i«(f«s« lh» r®»ri»€ v^ma- ©f 
 ^ 1 . • • 
"Zsf -tti# awtsf® valws fre« awei-al ©teiwtvattoii# ©a-Ate 
««e 
 ^ la® ta tl® ®«11 »« a^es toiaea, tfe® fyaesdag i»iat 4@-"' 
ptmml&m ehmtmi. wmm quite a^ l, aad thas th® values 
cale^ at^  fo? «» far trm «eo«rst«,#. 
tte viila©:®  ^  ^ttst iitaodatioa tak«# plac» 
'i 
la tlt« frm tie av®»g« of ths last ii»«l»es 
flT« la tafela, tos e^ «rt.atei ®f ^«8e^ *.ti«a is 
«,pp»:^ jw.-tAy  ^fsr «@at* ' 
tgtist3.e» M. /'•" 
? ;/• ' 
M. smlmMm «f §»S .g* trt.phsayltrf.fb '^laeti^ lleai la 
tS lAm &i «« -to #t«ii ia « lo©g©%' gtepip«r®i 
0.asl for •fepsaty-feaT' ^«r», t»© tear# af fW-eli m» ia ii»et 
iwsli^ t# il »H4 stymied (0,10 .g,| itteli mmlte4 at '-/>.% 
lSS-4Si® mi. iii a®t isfrew E«lti.ag poiat «f 
(§0)* Ulto-t® me «ai 
p©8i#i» #f •*« la S ©f l^ea#*,, ?P©® 
1mA ws iepotltee asi. §»1S g, 'CgSnJIII mt tstrapheiylltsi (a#f» 
fsm aitefwi 
gjs» #f triphcE l^trif& '^liiitt-lyil.^ ai ia 80 ai#. 9t 
i^ Xwm ma hm%»i. to r&fim,, i«l sdttm .a fw aiiwtsf the »!»« 
•fcl« fe«e»@ iMTk i»» • -to tt©' i(^ iitloa of wtaUlo l«ai» 1$' 
-ms tmtXwmA for frm tk@ soimtioa 0.»:SI. 
f» C?^ l te'br*ph«ijlle..ad {Sip# *t# ofetaiBsd #a 
coollag# fh« filtrate yieM?^  m MtH s«©i»rfc. of %srsf msterial, 
ffeit' «M.eli m pure' ms iiwifttei* 
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« %m 
tie acting pdM% #f CH.f|» 
IRhe fi-Ai •&£ fttfe wm g*, mr W%m 
flis oortiaei »•« e©a@®at»t®i %» ©Itftia a 
1^^# after ^©caystsPi.aatiQtt fi^ a 
m% Si-®.®, «i wks ii»i» t# to® fltS) by tl» 
»®tho4 mi «l»i «ia,tlaf tli® m» ®»Si g* ©r 
f£irtt«ra.tel8h!agrlaiete^ l^ A 
gTwa#»M«« fSBtt itiiQgiia 
ms f3pe|*r&i fi»- g»S® 
t# ef l«4- f# g.''' 
©f mmh mgrnslm^ mA -O:*#" g. C©«®&I1 lale) ®f 
ieMm i& lA* »# «tl»r» 0»« A,- l»®iis«o« »« 
s4i«% mA tk» tew» iNftlatldii mm tmm mMmm 
f# tto s«amM©a mm f»® g«. wala) ®f triftei^ lMa 
•flOtostis-ia •©»« f^rtiea.. ffe® alxtop# ms h®at®i to t^flwE tm 
0»# Iror eai to »t«i fjl©*' to with 
mhxM,m.*. fe® ia»«l.att«ji= @fyttsllia» «tsrf..a3. 
wt8 m& efystaIEt»« ivm & wlxtwe @f elftos^ fem ami 
aI.o®-|»l ,t0 yi®M f#t g* {Sg|| ®.f »M.t« c^ stals of tri-phe^ l-
HIS tm»©A »i at t0i^  aM aeltsi 
(Uj) 1,1,3., t-f«traphf3t^ l0thai» C»»P» M0) m.» fnc® 
tripli0i^ lmethylsodl», mA sM»TMe la 31«pi't 
ajmonla in a yield ©f 77%, See, l&o.«t©r aad W-tcbsUl, 
is M* caw, s,. ^8 Cit^ ). c »$ 
te a at 
Mal> Caiei,. f#r Cgflg t^et fe, ''Q.O l» S% 
m,m  ^ {us) 
the w©i^ t i»t»»l*Moas w®r© m&B % ery®gsopic 
*ea«w«»«at8 la !»©»»», & Bea^ am theraeaietgr Mth » oaa de­
gree t«p«fator« gesie tel^  alloyed, fte ifaloas of f gXrmi 
in th& totol.® srs weags of mvmml TmSinga* Wm to -llift 
smmMt lialteil golnbllity «f tfe« .aaapemii^  it *.s atessa&sy t© 
3.©* mmmts?sM.em,f wMleb g&m maU r«lms f©r th# freealBf 
.]^ iat i&prmsimf. «ai tb« mlo®s of «»© aelecttlar weight RT# n«i 
aatirelj raliable* 
T9M9 III 
C,g.) V.> 
At 
t«.?s • ©.«ST i?i-
0.0» 
tf*?S ©.•0S1 s« 
Calei.# for C^^ggSns Sat lol* SfS.7. 
(us) fte aa«^»ss for tin were mA@ accoritag ixt »tb©d of 
Qiim» &M liag, iMS* & 3.S1S (Wmh 
la«.cMg» l.a lAmli Aiiginia, 
k m^mion of 1 g* »&1«| ©f tripfe^ s^ ltriph©!^ !-
aetl^ lMa ia^  IS® 
(0^S4 g» mt©«| ©f m&'m f&tm m »t #©ltt%loB, tepo» 
walysi® *» •ff@c"t#i %f swsaiffli tor©«t4s, «ai. tli« ansoaia wm 
t® »sf@rsi#« Tb0 resMa© w*# exia'acted »itl iCO ©f 
l»t «tfe®r mi tta «tli»r tmm tfce «fcm«t«4 «at«Td.«l* 
fli© lattar s^tanc®' »» tteea ostrsetei lAttt $6 M.* of p#tK>l®« 
elfcw M-40°) to yl^ Ai ®w8§ g» fff#) of tslph^ l^ae-Ktea® 
Cit«p# tf-®®).# fte intel^ lt wtsxlal *S8 srfstsllistaa, tmn a 
stxtare ©f «l.e#l»3,i, iMeli fieliai 0«<S g* 
®f flltl (^ .p. t^b »ii»ii-t»e@« »«r© 
lfia»-bifi^  If i^ aiei acting felat i®t®»iaftti©as# 
Baactiea Wrimsm gablegide 
.A tolsMott of t gm 'iQ*&3SS wl@) ®f tri,tfe® l^trlpii«yl-' 
l» 1® ®f elilo»ofo» was IteateA Jia®f to tfcie tail­
ing psisi, »€ iiy .iyip@fea elil©rf.€® mn pameS iate thm, foiattoa 
&% ft wjferat® rats t&t Maflrtes. me ilftiUsd 
SBi th« soili- fegi&» m# e^ »et«i with teot slsohol. On e#©!-
img th» white «i^ stals S4p» If%©3f 
eiyst^ lisfliti©B fs* el33j®TOfe»i-a,leoli©l iri.xtar@, tli« &omp&vm& 
|I14| fli@ f»i«#Ey «BiBoaoly»l» piJoiaet of aoilw tslphaE l^tltt 
is feipk r^ltln wtt«& ie y©s411j ©xl,di®«i 
l!^  air to triphsu '^-ltin. lo was ssd« t© 
excluda air in this ®%:ps?iti«i» 
• 100 -
mM. si ZM  ^# fl» 
•^ vW,m {9m9$ g.#| wm wm^m  ^tslt]teirl.tx*peigr3»eWl^ ^* F •^ 
fimM &t Itia l^«riie *» ®»-?i i# 
mr m% M#«ll m Wm smmt #f ®st.il-n*l m^smS. 
0S8|P»A i»S aa»ly«l% «®i % mm«mlm 
towlfsis f«r etterta#' wt# «*3e3ril®d «a% ««c@ap»siag  ^•& 
«ytlCTM i« gj^  
itooirt»i •&» @wf©*»at% after lAtiefe i«B 
tsitt mt®® Mii Wm eyL@rf.ie i^ a i®t»iaie«i gpmt^ 
mB BJlvey efcle^ -i®» fkm mter r®®4&© 
a 1^  ^mmmt of tflpte^ learfet^  C«#-P# lS0*4iS®)#' 
•shlek mAjubtsSf »g«it@a tmm by tk« «©##s asMm, 
followeA •» 
iaai, Calei» for e^ IggteS* ©1:, i,44#. f«aii SI, §.§§• 
felf^ l^»t]^ |j»fn»®iwa ®ll.iirf.t« na.i pr«purei fsm t g* 
C«.W »!«} #f trti}b l^aM.«»«»ttea8:, 0.4 g, (Q^6§ f,» •»%©») 
of fl»» mffumlm, mi OmS§ g. ®f ie^ ila® ia m b1* ®f «tii©ip.». 
B8ttg«o aa#) ws aiitoi, mA tl» ssIatloB KS® siphonei trm 
»xe0»» m^mlvmi,-. Tm tto •gslattoa ms @M&& l.»if g» |©»i§S 
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v^m m^mm .^ «afp«ar«€ aai 4 gm C^l 
®f t3Pipli^ 1»et^ ip«©xli« {«»p» '18i*4S#J fbs 
mmp&m^M mi tli« •tsytteHi®©!! tmm ii-
ittt® alcatel yt®M i»t g# CK>»  ^ ©f telpfe« l^*«W»tta f»»p« 
A siadlar »a©^©B bM bmm rs^rt9d ly iacl«ai!. «i 
Q#elE»fill fug) breaid® 
y»a«eM 't® irm mTsm^^ «£'tfc tt® 
M ttie pemxim} 1« 
p»etic®lly 
fiM® C31f) 'ijrspaf^  Aieiii® 1 '^ aiiiiif 'l®iii» 
t@ « eMtorefosm s»p^8ion of latil tto 
©»l»r j^ raistei In a©l«tiea» Sds that tei-
i041i© ai^ t: tm e^§mmA  ^tto» i@» »8tte€ by 
tmg tbs eal©alAt®i fwyati^ - #f iedte#». 
i mi W g* m^m} &f imtTsphmwUmA i» 
A-if ®f eKl#©®for«3  ^ Qe»taia»i is; •* TO riU tte®«M»ek»i -flaglip 
ms attw«i vtg««««ly a • MtlulAoa of 11»4S g« C0#04§ 
0f i#®Lii8 la of chlorosis® tbas mMmA fiw.& 
ta a s3^w str'^ M* ift^ r aiiittca was »»p|.ste, eSle»»-. 
{116) is#l»wa aai e»gi«i411, £« Ste.* Soe... SS» StSf Cli55)» 
(117) Fe31s, B.#g>.> S, ?1« -CliiTl. 
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Itaaraiaeli ®i ©•t&syg.g. feapsd on the cl©ai»g» «f «s|»«lri««l. 
OTgmmmUiUlc (ISl). It sf^ mm t3»t st«le fae-tef# 
gl^ y «a m If tlie fact ttst 
tli« .gs?wt«st staMlity «w %h&m. wm-laiciag 
^ e^ai» wl^  lAstliwtti® ortiip «t«.» , ftos, 1» tlw-
mvim iivflstt %gr% taiiml is flawed atere 
wmmm9 is f©«i i& tM &1A& 
»»i?4.es» ef pwp i« |4se«i liitli 
awaal^ e aai. ojHsa^ l^ flac@i ffl«f •&» 
alifte^ e s«iie«l.» 'ia tba sm^m  ^f»feimtlsl 
eS,«waf« «t-iai chlorid»» , 
 ^ «!.» Memmt, Im pirfc, for . 
the yisiM® «f ©btsia®i 
fsm tfe® smsfM^a mf ImS chlortl# «Bd th@ rasptetive Sri^«rt 
r«sgeatg.,. Iftie foawttdB ®£ a e®»fl.-«x, bm^§ doia v i^wey 
Blmtjif my aXs« hm m iipostftat fester* Ssts ma lll»strs^ : 
e«f«©ially ia th» r#»e"^ a «f aMapht^ l»a^ «sii» Isfwii© ®r 
g a^pM^Ulthlm Mth l«ftd a^,orti«» Iltibeagfe lAi® imsMv# 
-©Mpeflai mm 4e.ttiw*ip m 
 ^s a»^Mv® TOler'•!«#%• Clti), s percoatage of ,iiap&tbal.«a« 
Cml 2*6? a 4l®em»«i©a ©f tit® seiAeg of radica?^ s ©btslaed by 
®l»CTgf# ©f -erpiiiBmstallie esapraadvs, 
hy nthm aetltods^  see, Beb'b, Doetorsl- Msserta-
•fctoft, lo« State College {19S8)» 
ClftI fflLla»B «Bi Soh«l»j £• Sli«« 4f« 
as 
»s up@m That til® asjitttfeaisa# ma mt 
t0m&&-,mU.-£^0 «.t 1>®f©te hydmlymis *i by tfa® 
foMatiM of Q -^aaj&'tt^ I.e s-sdi ap®® &i lsi» r#seti®a 
a4s:lw@ fli« Tme%lm m»- a^psfeatly 
g|#» It# %h« mmM.m *ft« swi «*er a p«lod: ©f ttm» g«f-
fl«laBt t© tfe« iflgBsM yeagsat ia tli» 
mi ImM eKloffld©, a»i tMJl esMfasa-tt-wly large «imt# 
©f attfh i^al«0 mre obtainii m ffe© #lo* 3P0a,eti0» 
lAtto eaiPiioB il®adi« my hm t© tlis s^ swifc Isek 
r«etiea *1  ^-iaettsr''® M«toa« a#«i ia tli» a@l«r 
k&mr&Mg to lltS)' -111* fosptlt gwop ^««t# l»sj©i^  
to tlt» I^a»8 ifeiete fti-m rs.€leals »f the- gsmm  ^
a 4.»- fhe-asstoi mlene# ©f the 1, art 1 
is m ©rfsaie ©*• lyiwfsm# fi«»® po»»#»®' 
a^te0t®^o pRsp9iPM«i-'i®«^»8h m th^ &m mmU.wm %$mw€ 
*«• at -^flawtsi, «i f®a bi»l«e» 
lit? ia «S(JmMoa st Mftef »ss«»t«iloms, 
is a typical «£ ttat class of 
It $M ttt® fe» ia SIwt« 
j , ' t o  . | © # i t i * e  « t e f c  i t s  0 © < l i . O T ,  
«r t® aepkM-ve Aateats swefc aa tlie telegsais.* 
(G#5)sC + fc—^C0#5)^ « 
{CgH5)gC + 1/tXg—^CC^5>#I 
<lfS) 'Smas, Mip» ^196 Cl.it4|» 
S14 
It Ms ®b#irred that a »fsasf gmMtdm 
la Wm me^ tiag "&• tstrapheiyl. ieslmtlwa «f tttfl 
fettrfck .psg'ifi t»t tbe triplia^ l a®rf.mttwg 
e«rt»a asd a^i ,pis»w» a^ tinf I^nt® i^ el mm apjajrw  ^«b» 
*ltii to «©yrespiii^ og ieit»ativ»st mi tfe«-
0^&er &%m»ts #f tiat ^Rsttp (If 4)* 
If 
1 Wk^. »gi 
(sa.p.) 
0 nt MS 
m. tss .S54 
t® 5«' 
te . .-iff tS7 
m its %m 
fte aeltiBf piiats &f irifte^ lastlsl aai triplis^ *-
l©ai &«.«• I>e«i sttrtbmtei to iltsoeisMea is tbs aoleculejf i^ icli 
t® 6 im&h leaser- ext^ sat ia tripheayitlH, ®id Is absent i& 
t!»« fsmaalia mA .gi3li®a »sp©aa€s.» l0l@eta,ay vmigM mmmnrm* 
mmte (219) hsw verified the mmtBmUom tl» Xmi mmpGmiM 
(124) M&rgm mi 1»m, £• Ch»» J-*?®® (ittsl-# 
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1 S 
i 
tto i«®i Ci^ pimis^  «« «« 
tttfsiiably t&m mh»mi. ittel i.»0S^»««'id.th 
ieposlttea ©£ lea-i aoii^  th« i:&tsm%%'m of less iBfe«artvely 
O0l®3rei iil*sS«it tm& GornpovMw.m 
It i# »t ®,tirdy «u?prl®iBg tfeat ©pfswtleai l^ €ri.4«» 
«s(M'bit mttof »syteei instabiltty, la my p*wa|J 1« tlw pertoii© 
•t«l>l« tfe@ ^drf.€«0 ieerease t® stability aa- tfe© ©!»«&% 8ttacli«<l 
%o h^mgm ikmrmBm in ateiai© l«a<i l0€ria# 
fiAifeits tlt» l«s»t ©f of the ©f. tfcie . 
gjn»f If «ls«ea"lt, the order ©f .ttaMlitjf ®f' tfce ©rgaaio 
i^ tifsMiras ®f the fmrf,c«e «i««'fcs t^os»ly t^sll»l8 ttmt ef 
the eowissj^ iiaf fcySrides (MS}* fkat, sili»a 01%, 
is i"te^ le l^a %lia ab»««« #f »xl.iisiag agsst# ttp to *WX# 
1mA i^si4% i® "WlAl# 'St s-^ Slw  ^ t^ f^ataws (1S!7), 
tetraet^ ii^ stMeoa i» i^site staM.e aai say toe iis'lll-' 
l«i ia «ir i®csei^ s#i rmdilj-
at A«at ISi® «f@a. la ©f M-r* 
It i« pjssltte tlftt »€leals sttaefesi  ^tlie Imtid atom 
a» Jj^ rteat part la the stability of mrgsmtmi .lydrides^  
Md by th® s«l.®eti«a of c^ ^poimds contsintof » e^al« l^Aich would 
t«i t© ateMlia® ti» • l»ad-i^ dr©fes ¥#Big i»©latS.ott ©f 
tMtwtsi .If^ eiiss asay b@ accomplished.. 
(Ite) f» rnmm, Ediication, 6, 1478 (1^). • 
Cl«f| S»g*  ^ SL 171Q (1920) • 
••• 3.^  • 
Xlttl# mrk Mb horn mport&i &m ©Tgaaoaatallis eom-
l»wto eoatalttiag tbm trip!i#^3ji»tlvl. gmnp^ etimr thm timm 
0f -tt)# set&l# »i aigtt«s4?»» Metl^ ltriplie^ laetlul--
h»f Mm &g & ymllm ©11 fvm th« waetloa 
of iietkyltlalliia eMLsriie with trlphesylttst^ -lw a^# Clts)» 
the eosfomi sa ©Mataei ma mt p«f©, ami wag eaally 
I^ ftroiy»il «dtli *«t©r to airf tri-
«ai CecfcifiAll Cltfl -mm 
til ttoir »t1»pt9 to Ataia- m ergaBOMrimiy s©^wi eootaiaing 
tji« tripfcwf.3j#etlf"l miieal tli« iateractiea of aftrmifie bro-
aside ftst toroaiis* tii« «f tli# 
p»setloa «s the rateeties ©f serenrle b3«li» to irm mmrmrft 
sua -te# «f triifcsiylJBstliyl, Siaalsrlir,, ia tii« present 
Imwatigatloii, It has b««. t^ e •mmM.m of 
«®tiij3.aapi®siw chlotdde and l#ai eliloflds froe«®i» wltb %lm 
fijjMtioa ©f fj»« l«tii and 
Ia a fttrthss' attest -te tetroiue® tli® tripi«^3setli^ i gmw  ^
Isto m 0rgmmlea4 cea^ wa^  ^ Wm g«a«ml »©ttoi for t&« prspifs-
tlea «f mMf^metrieai imtmmlmt Imd mnsists 
ia t»attag, m tris^ l- (©:ff ftUQrl) k&liim a 
rsafsatii w«8 fiitt®!, »b« tyipiaeiytl.M.i elileriia.® *8S 
treated »itfc oliloi4i% & h0imtitmlp  ^
(1?^ 8) Sef, 120, f» t8i» . 
(Igg) Bachsjann attt QrotorfJl, £. Chea. Sdg;»«, SS» Sf^  
(19SS), 
 ^ a^ staliiaa oi»ft ».» obtsla«4 »M.cli mas faite 
th®. wmB was ol)fcai«®i «li<M, teipha^ Hsad. 
m i©4ii« ms #tfiploy@4.» 
4- Cc^ gl^ ga ~^<%ig|#b8(csH5)5 + i#m 
yeemtly .^ Calinfaert aai Satmm (ISO) f^©pa»i %1» 
ec®|»Wii, t^ sthfl-tgryiuiyllsaS, tvm ta*i»#t!jyll@afi 
sad tarfe^ tgilgaia&alig cblorli©,. 
(GH5)3PbC(OT5)5+ IrlCl 
this aaflilMisi » itsMlitf amcl greater th&a «i»0t®€  ^
ani wm mrts fl^  siy of tte® ©osp -^mds e©a-
teaaefcei dmljo# pre-Awigly reportei*, 3ma&m%tm: &t 
tha mm»&& eieamg# «f &m «f tl» gm^n mthsr 
thaa Wm- i»aft Aicfc the ttrwsftli ©f .•. 
ths teai he^mm ttas l«t.4 at» the t»iHbia^  earb a^ *tos,» 
ffce «ia«»3. staMJltj' #f •tti* &m^m& was attstfemtei to 
"Tsij ip««%rtcal gtrastiire, iseafsraMl# to tb# std'ble he^ wet^ l-^  
©%!»»»» a® fiiails^ ity of iM& two m^QWiAs was imtimr attedted 
-  ^e^ ftrf.®«a ©f ttieir plhyti^ sl p»p»rties, ia l^ich it was sbona, 
litet tMeir osyetal gtractara aa4 p l^mt mre imeh the 
«m&f SB£L f®t#es»@d * '8« l^»&-llke ©das'# 
If tbm mmMgg- to®tw#s tlw© »ttyi i®ri-rmtiTe» m&j mxtmaS 
t© the .fefiTOMfs-s, thm tli« eoRfO'emd 
Ci»| Csliogaert MI4 'S®r®»s, Org* Qh«*., S,  ^fltSS)* 
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fast tii*t my bs eyy@tallig«d fr©* 
•0rgs»i« solvsnts wttli » sf®cd.al preesatlons' f©r ©selusiett of 
air .fartlie^  illwtmtes its slow reaatiea with ojygm* If 
4is®.o«iAtt0ii w«r« &et»lly'm gvmt s®- th« iKjlaeula:? «el^ t 
m&mffmmtB inaicat^ i, reaetioa 'Atk ©xygta «»ali- 1j»-
#a^ #et«d t& hm well fastar tiiaa thst obs»wei, • 
If tha cs«*pounil ieee il»#o--
eiate in mtntimp It would b« •ttat aa ©fnHtferiTa 
aistttf® wsaXi fee imml-vimg the ra^ eals mA 
ill# maiissocdHted aole^ sil#* 
(OgMjjsPboCOsH.,), {OsSg)^  + {o#5)5C 
If saeh m «qBilibyiia It b# poasi^ l® to 
attida tit« sm» TOSiit ia; mmthBT mmmt, i,e*, fey 
©qplaolecalar of tlift taaitaJ.®, teipks^ lastfeyl «ad 
•tapifhifflfllesi. ffe® wMah &«fe aais to ©Ijlaias 
la ttis «oi»r lafa mmmmefvil, 
Mmn a hmsm<  ^ soltitloB of fr@paf«i 'by »liak-
iaf feifhe^ lchl0roffi®ttis3J« witfe ®tao, mg tee^ tsA with tri-
|(li«ayll®ad ia tli® »»« ®ad tfe© aixtttre sHwea't© ftanS 
la ft s«slM coateia®? for s«-reral if®«iC8, so mppa»at ohmg '^ 
mmtTBA, A vmry gaall fmattty ©f m iaeiianie leafi ^sspomd 
w# foKi«i »Mefc »f 1»T# mmiitsd fy#s tbs @1«» el«amfs of 
tbe tjrilpfeti^ lleissl Ijr a «ftS3, awmt ef -«melm«gsi 
eiHotm^Bthmm tu tbs soltiti@a. ffes pr©»«a0e -of foreign. 
im -
,®.taae«» *Mcfa »«ga.tlw ie«.%§ly»t% or tli® impmp&r 
etoaie® -©f & ffelv®»t say te f^ etow slilelt tie 
;fma iM-ftisi to the left a# w*iat®i alo*®» 
fm-Amn »«ctteiie fea»« %e«i s»i# ©a trf.ptei^ ltrl»hei^ |i-
wMeb indlest® tha-t %tm bojii is Quit# • 
weak# By twtttlag tb# m^omA wt^  metallle n^&m ,1a • 
reaction -©ooair-si trnMlf te p^oioee %&« 
ifti'ivative# of »d iwoi olysi# 
of tha of sodim ©wi^ wi# wltli sMsolai gai?e 
md tri;oher^ lle.-ii, f!i» Isttei? •eospo-oad woisM 
%m f»» well & tvm.immt ©f aeeori-
iBf %Q -fefc# »®elssai« fs«f»s@i frmiemly for tli» i#e#*po«ttio» of 
If tho alxtare of Boej.m ewfoaiias m,s 
trsat«4 wi'tt ©lilorifie t«fh«r ttiaii mrnot^m. m&xm 
ctteriie *s f«o-re^ , -snd mn ofetelBwi: t^ ipli@ J^.bea^ lleai,, 
aM l,3.,l|t-t«tmplionjXetbsa#. 
(0#5J^ + OgHsOHjOl—» (0jH5)jFb(ay!jHs+ Saa 
CS^g|g®& + SgHgCHgCa.—  ^ {GgHg)gCCHg0^g+ lad 
Bie TOsettoas ©f wltli 
«M. sliloflde mmm mr^  inoon t^tiiv®,. aai ,t»ta1>llsfcied 
-^mrj little mm tlie ®f tfe© owpowai to-
mM Tmgm.%9 mu: f«iy great# flie rtaoM^a «ith tedtea 
ia ®lil»i^ f#ai. solution tmisT rmvj *1M eooilttoms eaut^ i -felie 
las«il«ls feMsMoo ©f l®ai l©iii.», aa4 a tmm ef tri,|>!i«yi-
*-m 
m'B tke otJi-w- iiaatiaei* Tlie 
ifc8%lsa^ t^li isiias ©r te*iae aiglit pTOftiee %stt®r i-eswlts if 
esyyled mt ia pfriiias soMtton, a *«feli©<i wliiel* 1*9 b«eo 
iomA tm tit# aiiitt^ n of smh VBmgmts to tyiaiyl-
leai e«p®BOis« 
®te «ltli "^drogea O'lilorMe llkairi«@ ga-^ e yta# to 
•#»co»Aasy t«saet£oas.« f assag«3 of tlis ixy fae into a shlmQiom 
solaMaii of tyipfae^ rXtri^ hetip l^aafc^ -lieai at mm ta^ amtttrs 
th# prselpi-tetlda @f l©sd efcloytto* Bi,e only 
«fh«r fffo-aast obteiaed wm »|ji.efe prcbstoly 
tr&m «f %vij}h&myletQ>mmm9thm& ia mmM-rng 
ap: iimilar rasttlts *II«B the «*&-
aeMoa ms mrx'i.aA o\)t at lower teapsratarw* At tte te»p®m-
mHA sia%oii iiexia# a»i: ftestoBtej rmetiea irf-tk 
oWloriie 'apparaiiti^  failel to 6«caf.^  1»ttt «ii®a the 
s©lati©a wtB sllewei te.-wMS sji, %m&i. ©MLorife started to 
whm& a of afeeat -IS® ma reaeliei. 
fkB "ttg® mi p»troi«» ®tliar »# A S©1T«% ia fshicfc liyifog  ^
eliloKli© e^«T»f0 is %m& ira«ticj was •liwttwl €nm to th#' iasoX-
-oMM^ »f tb® toapo'iiad, but mm. with, tk# iiltit# mlMlom 
mssi^  r«ftetA« fs®! pi*©© yefidllj at le* tmnersttar^ s with tfe® 
f©i*tlom of dipfeaaylle':-.;! rlic>ilorids« 
&» m&&t±on of triphenylie id . i^3»g®a sl^ ori& ws® 
stow te »ecai' ®'#a#.ly,:ia «lslo»fctw aolattosi at gi*« 
I I 
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! l  
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1  
- Iff 
©f tti® ®«tafs3. esrt»a»M«, bs»i> 
•litb f&wmMom af -ttt® »f 
a^ai. -irtiielt, m wwoolyBit, gwe 
^hei|r5j»ttos aai 
•Eh# rsaetioa ©f %i»f« 
elileriie i» a «t©is;p#c-t«a »8yBa®3r» Clmmg» 
Has »1ter 8i©ii ©VOT is teHiag ehl#»fofm a»ft aft«r 
fa® io'te a toSattoii mt tm gtw» ©f "ttie eo^oi»a 
for t«t ii»wt®s, a|»p»ei®1ji® tfes tmshaeged »t#»-
rial »»• reeov«?«fft» the im€M.®a #,a not earns® siaamg# »f 
ttt« e«Bfe3?al mAas^ ^m Uritefs* l»t ittateai & gyoup was 
^mfmA te giv© ife® c«wpt«itti ilpte^ ltrf-phe^ laettosrltia, 0KI<»»» 
rii®. 'Sh'ssla^ t ®f -tti® ©l&i^ iSe »itih ^«irl»ata®»iw Wswlie 
fh® ia  ^rmte &t el«amf« of tite tend, 
aad Ifce hy a»«ifests itself 
.ast ealj i» tfeis «ts% Mfc sis® ia e«i8« «f tb® tatrapbMgri 
(iSl) mA (ISt) of tla »ai 
It Ijsg h»m.- swffsst^  te. F. !• SpMca..!^  that fl^ sle©-
ehiwi^ mi ateiS.#s# pffiHa.«laxJ.y ,|«jfai»pk®t£o sasc«|>tiMlitt&», 
waia p»ve •« tto tetar® a »apowii lik® til» 
f»e rattcala, saoli m IM0 trt«u?yl*»' 
(ISii •. lii^ toit»k«i results hy 
(iSf| ia^ blighed yssultg  ^a» lietetfflw t^sr* 
3..S0 
m m^mS. sleetsro aM »» f 
l,e*, • ti»gy STO atteatM V • *@R»t flSl) • Mvmtmgm Ims fc#« 
tsl« #f tttts feip ti# .iieftswr'^ wtt of 't&s «Tfce«t «f 
»e4stioB 4a. wits«s l^ a«rylete««« «ai «i«sBr@»«.ts ©f 
tl» of. -gliemU 
.«tablleh ®r mt aigso a^ttea ©©ew» im .ilat -Btlseia#..* 
A islMisr .»*toir #a t*Asrfll«ai. o«Bf©^» iwAi -»hm' isflait^ y 
if ars sctttiJLly »&l«eale#* ia liis mm amm m- Wim 
(ISSJ tsytor, i, iJl, a*. JsBi,, S, 858 (19£6). 
(154) and Sajjrol, IM-J.. a SfflM! (13t7). 
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1 -s&rmy ©f •Qi# Htemtee fe«eo om&timg 
otgmaam l^Me cmpssmit i»liieli po#t«»s ttes ppoperti* ©f 
S#t«s*S. mm til-ftiyllteA ew i^aif are r^ ortod, «»i 
a #•%»%• &t th» f«p»sHttes of them, a»i tri-
Tial«at ^^owis, hat lbe«i *de» 
&« fmetiea ©f • talwal^ ta-t' 1«€ witti tlie 
ms), and »iiw Im llfuli. 
awjalft list# hmm. 8toii@d« 
fkm l^ ph033^1trlpfc« l^iw%1^11«i laei-
fii®0ylt3Affct« l^a®tlfltl» feaire prsfwea.,, ««& ©f 
Macti«s ®f tfee e«ijp®aiia hav# bowi 
ftttttei*. 
